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BIONETICS

March 7, 1973
September 13, 1974 - Revised

Mr. Leonard Appleby, Contracting Officer
Department of Health, Education and Welfare
Public Health Service

Food and Drug Administration, CA-212

5600 Fishers Lane, Room 5C-13

Rockville, Maryland 20852

Reference: Contract FDA-268; LBI Project #2446
Dear Mr. Appleby:

Litton Bionetics, Inc., is pleased to submit a report for the referenced

contract entitled "Mutagenicity Screening Studies" for compound FDA 71-36,
Calcium Propionate.

Included in this report are the results and raw data of the three tests
conducted: Host-Mediated Assay; Cytogenetic Studies; and Dominant Lethal
Assay. Eight (8) copies are being submitted for your review.

Upon completion of the toxicology work an evaluation was made of our results
to those appearing in the literature. In cases were our values were Tower,
the toxicology was repeated. In some instances either the Host-Mediated
Assay, Dominant Lethal Assay, and/or Cytogenetic Studies were also repeated
at one or more levels to fulfill the requirements of the contract. In some
cases, the acute and/or subacute assays were involved.

If there are any questions concerning this repori, or, if additional informa-
tion is required, please do not hesitate to contact us.

Sincerely yours,

LITTON BIONETICS, INC.

vig P abrinn

DPAF:11s Princip&l investig or

Enclosures (8)

5516 Nicholson Lane, Kensington, Maryland 20795 301 881-5600
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~ host-mediation of mutagenicity.

I.  REPORT

A. Introduction

Litton Bionetics, Inc. (LBI) has investigated the possible
mutagenicity of compounds selected and provided by the Food and Drug Acdmin-
istration under Contract 71-268. LBI's investigation utilized the three
mammalian test systems herein described -- Host-Mediated Assay, Cytogenetic
Studies and Dominant Lethal Assay. These tests provide information as to
the types of genetic damage caused by environmental compounds -- pesticides,
chemicals, food additives, drugs and cosmetics.

The Host-Mediated Assay is based upon the assumption that the
action of a mutagen on the genetics of bacteria is similar to that in man.

This is further strengthened by the use of an eukaryotic organism (Saccharomyces

cerevisiae). Since the mutation frequencies are well established for the
indicator organism, any deviation due to the action of the test compound is
readily detectable. As some compounds are mutagenic in bacteria and not in

the host animal, and vice versa, this test is able to differentiate an action
which may have been due to hosts' ability to detoxify or potentiate a suspected
mutagen. This action is dependent upon the ability of the compound to gain

access to the peritoneal cavity. Coupled with the direct action of the compound

on the indicator organism in vitro, the assay provides a clear insight into
Cytogenetics provides a valuable tool for the direct observation
of chromosomal damage in somatic cells. Alteration of the chromosome number
and/or form in somatic cells may be an index of mutation. These studies utilized
examination of bone marrow cells arrested in C-metaphase from rats exposed to the

test compound as compared to positive and negative control animals. If mutational

[B BIONETICS | 1
Litton '
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changes occur, the types of damage expected due to the action of chemicels

are structurel rearrangements, breaks and other forms of damage to the
chromosomal complement of the cells exposed. |

For the in vitro cytogenetic studies, we have a ﬁore rapia
and inexpensive means of determining chromosomal damage. This is accom-
plished by otserving cells in anaphase. As the chromatids separate and
move along the spindle, aberrations may occur. Chromatids which do not
migrate to the daughter cells may lead to uneven distribution of parts or

of entire chromatids (mitotic nondysjunction). These give risefto "side

arm" bridges which have been interpreted as point stickiness or localized

" failures of chromosome duplication point errors. These aberrations (bridges,

pseudochiasmata, multipolar cells, acentric fragments, etc.) are extremely
sensitive indicators of genetic damage.

The Dominant Lethal Test is an accurate and sensitive measure
of the amount and type of fetal wastage which may occur following administration
of a potential mutagen. Dominant lethal mutations are indicators of lethal
genetic lesions. The effects of mutagens on the chromosomal complement of
the spermatozoa of treated males results in altérations of form and number
of chromosomes. Structural rearrangements and aneuploidy may lead to the

production of non-viable zygotes, early and late fetal deaths, abortions and

~ congenital malformations. In addition, aberrations could lead to sterility

or reduced reproductive capacity of the F] generation. The action of a mutagen
on specific portions of spermatogenesis is also apparent in this test.
B. Objective
The purpose of these studies is to determine any mutagenic effect

of the test compound by employing the Host-Mediated Assay, Cytogenetic Studies

EB BIONETICS o | - -2
Litton x |
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an& the Dominant Lethal Assay, both in vivo and in vitro tests are employed
with the cytogenetic and microbial test systems. These tests and their de-
scriptions are referenced in the Appendices A through F.
C. Compound
1. Test Material
Compound FDA 71-36, Calcium Propionate, Pfizer sample
number473211, as supplied by the Food and Drug Administration.
2. Dosages
The animals employed, the determination of the dbsage
levels and the route of administration are contained in the technical dis-
cussion.
The dosage levels employed for compound FDA 71-36 are

as follows for the Cytogenetic Studies in vivo in rats.

Low Level 50 mg/kg
Intermediate Level 500 mg/kg
LDg 5000 mg/kg
Negative Control Saline

Positive Control (TEM*) 0.3 mg/kg

The dosage levels employed for compound FDA 71-36 are as

follows for the Host-Mediated Assay in vivo in mice.

Low Level 50 mg/kg
Intermediate Level 500 mg/kg
LDg 5000 mg/kg
Negative Control Saline
Positive Control (EMS**) 350 mg/kg
(DMN*** ) 100 mg/kg

*  Triethylene Melamine
** Ethyl Methane Sulfonate
*** Dimethyl Nitrosamine

~y

Y

EB BIONETICS
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The_dosaée levels enployed for compound FDA 71-3€ are

as follows for the Dominant Lethal Assay in vivo in rats.

Low Level 50 mg/kg
Intermediate Level 500 mg/kg
LDs 5000 mg/kg
Negative Control Saline

Positive Control (TEM*) 0.3 mg/kg

The in vitro Cytogenetic Studies were performed employ-

ing three logarithmic dose levels.

Low Level 0.4 mcg/ml
Medium Level 4,0 mcg/ml
High Level 40.0 mcg/m]
Negative Control Saline

Positive Control (TEM*) 0.1 mcg/ml

*Triethylene Melamine
The discussion of this test is contained in the technical
discussion.
D. Methods
The protocols employed are explained in Appendices C and D.
E. Summary
1. Host-Mediated Assay .

Compound FDA 71-36 produced significant increases in the
reversion frequency of Salmonella strain G-46 in the subacute tests. The
increases were unrelated to dose levels. Lower, but similar responses were
obtained at the two highest acute doses with G-46.

Strain TA-1530 showed no significant increases in reversion

at either the acute or subacute doses.

A single dose was marginally recombinogenic in the acute

trials using Saccharomyces strain D3. None of the other acute or subacute doses

were recombinogenic against this organism.

A1l in vitro tests were negative.

[H BIONETICS ' 4
Litton |
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2. Cytogenetics
a. In vivo

The ‘compound produced no detectable significant

aberration of the bone marrow metaphase chromosomes of rats when administered

AOrally at the dosage levels employed in this study.

b. In vitro

The compound produced no significant aberration
in the anaphase chromosomes of human tissue culture cells whenitested at the
dosage levels employed in this study. i

3. Dominant Lethal
This compound was considered to be non-mutagenic in rats

in the Dominant Lethal Assay when using the dosages employed in this study.

F. Results and Discussion
1. Toxicity Data .
a. In vivo

Two male rats with an average body weight of 380
grams were given compound FDA 71-36 on an acute basis of 5000 mg/kg of body
weight. The compound was in a solution of 0.85% saline and was administered
by gastric intubation. The animals appeared normal during treatment and for
an additional nine days post-treatment observation. Necropsies of these animals
on day ten revealed no gross morphological changes in the organs examined. The
work was repeated with a group of ten male albino rats with an average body
weight of 380 grams with the same findings. In the experiment, 5000 mg/kg was
administered at the high level, 500 mg/kg at the intermediate level, and 50

mg/kg at the Tow Tevel. Animals in the acute studies were given a single dose

EB BIONETICS
Litton
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of the compound. The subacute study animals were given the same dosages as
those in the acute study each day'for five consecutive days, 24 hours apart.
b.  In vitro
' The compound was suspended in 0.85% saline at the
concentrations listed above. It was introduced into culture tubes contain-
ing WI-38 cells in a logarithmic phase of growth. The cells were observed
for cytopathic effect (CPE) and the presence of mitosis at 244and 48 hours.

I
|

Conc.

Tube No. No. of Cells mcg/ml CPE Mitosis
1 5 x 10° 1000 + -
2 5 x 10° 1000 + -
3 5 x 10° 500 + -
4 5 x 10° 500 + +
5 5 x 10° 100 + -
6 5 x 10° 100 + +
7 5 x 10° 50 - -
8 5 x 10° 50 . - +
9 5 x 10° 10 -+

10 5 x 10° 10 - +

[E BIONETICS
Litton
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Since both a presence of CPE and mitotic

inhibition were observed, a closer range of concentrations was employed

as follows.

Tube No.

No. of Cells

1

© W O N OO0 ;1 AW N

—

5 x 10°
5 x 10°
5 x 10°
5 x 105
5x 10

5 x 10°
5

5

5x 10
5 x 10°
5 x 10°
5 x 10°

Conc.

mcg/m] CPE Mitosis
100 + +
100 - +
80 - +
80 + +
60 + +
60 - +
40 - +
40 - +
20 - +
20 - +

The high level was determined to be 40 mcg/ml

since this level was free from CPE and mitotic inhibition. The intermediate

level was 4.0 mcg/ml and the low level was 0.4 mcg/m].

EB BIONETICS
Litton
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c. TOXICITY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-36
CALCIUM PROPIONATE

EB BIONETICS
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TOXICITY DATA
COMPOUND FDA 71-36

Solvent: 0.85% saline

Dosage Form: Suspension

Animals: Male rats with an average body weight of 380 grams. Al1
animals were observed for ten (10) days.

Range Finding:

Dose

mg/kg No. Dead/No. Animals Necropsy and Day of Death
5000 0/2 None

5000 0/10 None

There were no abnormal gross pathology findings in the animals
dosed at 5000 mg/kg and a determination of a LD50 was not

performed.

EB BIONETICS
Litton
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2. Ho;p—Mediated Assay

Cﬁmpound FDA 71-36 produced significant increases in
the reversion frequency of Salmonella strain G-46 in the subacute tests.
The increases were unrelated to dose levels. Lower, but similar responses
were obtained at the two highest acute dcses with G-46.

Strain TA-1530 showed no significant increases in
reversion at either acute or subacute doses.

A single dose was marginally recombinogenic in the

acute trials using Saccharomyces strain D3. None of the other acute or

subacute doses were recombinogenic against this organism.

Repeat tests of the subacute trials indicated the

compound induced reversion, although the results were dose-independent.

A11 in vitro tests were negative.

m BIONETICS
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o EVALUATION SHEET 4.

Compound: 71-36 Calcium Propionate

In Vivo
Possible
Indicator Strainc In Vitro Low Recoveries: Controls Other Comments '
TA-1530 pos. NC NCc OK 1. In cases where the recov.
PC are somewhat low, the
II/’/72 :g . AL PC oK frequencies appear to be
Subacates A slightly elevated but
' pH) - SANC oK are generally in line with
, m what is expected. Shouldn't
auf3lra  wne - - SHh present any problem.
Acntes SAl 4
SAH
G-L46 ~ 1. Acute doses show
| ' NC - NC 0K increase and.respond=
57/7/71 pos. PC- : to dose level
, AL PC A little low
Al - 2. Subacute doses show
AH SANC 0K increase
&
s
SAH
03 . ‘ 1. In the acute low dose
NC NC 0K animal #2 does appear to
s/il72 nades pos. PC be an outlier and
- _ AL PC OK probably should not be
}5/{/71 Subacutes Al ' considel):ed in calculating
. AH SANC OK final freq.
: ' SANC 2. The acute high dose looks
SAL as though it is positive.
SAT All other dose levels are
SAH _ negative.

Summary :
’ I feel that the data is acceptable. Historically the G-46 positive control
is higher than the TA-1530 positive control. The data for G-L6 appears to-be consistent
so that the lower than expected positive control is not a result of outliers or

unusual igh negative control. G-46 results indicate that this compound is mutagenic
3§\G%»Lji &Lﬂwum;&& in vivo. I also feel that the D3 acute high dose is positive.
S I would expect this report to be accepted. "
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Compound:' FDA-71-36
. (Repeat)

Indicator Strain

EVALUATION SHEET

In Vivo

In Vitro

Possible
Low Recoveries

Controls

Other Commants

TA-1530 pos.

neg.

"Not repeated

NC

PC

AL

Al

AH
SANC -
SAL
SAl
SAH

NC
PC

SANC

G-46
Subacutes. Only pos.

neg.

NC
PC-
AL
Al
AH
SANC
SAL
SAI
SAH

NC OK
PC OK
SANC 0K

1.

A1l three doses appear
positive even though
no dose response is evident.

D3

pos.

Not repeated Ne9-

NC

. PC

AL
Al
AH
SANC
SAL
SAI
SAH

NC

PC

SANC

Summary :

This compound shows mutagenic activity in G-46 in the subacute doses

when compared to the positive and negative controls. The lack of a

good dose response is somewhat troublesome although many positive
compounds fail to show dose responses in this system, I feel these
data should be accepted. ‘

12
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" COMPOUND; FDA 71=36

HOST MEDIATED ASSAY.
SUMMARY  SHEET,

.....

SALMONELLA ,
TA1530 G=46
- MNF MFI/NMFG MMF.  MFT/MFG

| ; (X 10E=8) (X. 10E=~8) '
ACUTE,

Nc, '58‘ ) .S“
PC, 8,00, 13,79 9,51 17.61
AL : o 75 1.29 W70 1,30
AL - 065 1.14 2,85 5,28,
AH 1,78, 3407 308 S,70

| SUBACUTE, . |

) NC, .83 . .5“
Sk ' 1,48 1,78 833 15,39
Si . 1,43 1,72 9,88 18,30
SH - o 1,14 1.37 6415 11,39
IN, VITRO - TAL530 G=46 ' D~3 ,

. S : % CONC % SURVIVAL,
TCPD - - - 0.5 71.8
NG, , - - - 100.0
pc - + + 1.0 42.7

M TH

SACCHAROMYCES D=3

MRF’

- MRT/MRC,
(X. 10E=5)
4,80 \
564,96 11937
9.32 1,54
,7,72 1'6£
17,82 3078
b,63 ,
4,89 1.06
4435 94
5,37 1416
R X 10ES5
7
5
381

A

| &

14
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HOST MEDIATED ASSAY (REPEAT)

SUMMARY SHEET

COMPOUND: FDA T71-36

SALMONELLA SACCHAROMYCES D-3
e o TA1530 - . G-46
MMF MFT/MFC MMF MFT/MFC MRF MRT/MRC
e " - (X 10E=-8) (X 10E~-8) (X 10E=-5)
ACUTE
NC - - 1.00 - .67 : 1.00
PC ' 0. 0. 14.65 21.87 0. 0.
g AL . 0. 0. 0. 0. 0. 0.
e Al - o 0. 0. 0. 0. ' 0. : 0.
AH - 0. 0. 0. 0. 0. 0.
S SUBACUTE . .
NC 1.00 .67 : . 1.00
st 0. 0. 5.20 7.76 0. 0.
S1 0. 0. 7.21 10.76 0. 0.
SH 0.. 0. 4,60 65.87 0. s.
, IN VITRO TA1530 G-146 D~-3
e o % CONC % SURVIVAL R X 10E5
NC
e PC
STOP
SRU'S:.6
" ISWITCH -IN$:MC602
DIV

St
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b. HOST-MEDIATED ASSAY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-36
CALCIUM PROPIONATE

| 16
EB BIONETICS
Litton



M

R R

M

D B

™ T T3 Y

.

™ ™1 T

sms"vz-! .

peeenieen ]

G R

Host Mediated Assay - Adjusted Few CFU x 107/0.6 ml

The true raw colony counts vere lost through automation
for this compound Thus, the scurce of the adjusted raw
CFU x 107/0.6 m1 (Column A) was the true raw counts as assim-
jlated by the automatic colony counter. multiplied by the .
autormatic proaram by 0.16666666£€6667 (Lolumn B) and then
divided by 0.1667 (the chesl ficure). The original concept
was that the true CFU x 10//0.6 ml wou]d be printed as column
A: Through a programing anowa]y the Column B check figure was

_obtained as the raw CFU x 107 /0 € ml and recorded as such.

- Step 1: Technician set counter - plates on counter.
Step 2: Automatic equipment accumulates counts on
3 plates of 10-6 dilution as CFU x 107/0.6 m.
Step 3: Automatic equipment multiplies count obtained
in step 1 by 0.16€66666666667 to obtain total
count/ml at 108.
Step 4: Automatic check of result of step 3.
TC x 108 3 0.1667 = CFU x 107/0.6 ml
Step 5: Techn1c1an vas to record the true raw CFU x
107/0.6 m in 109 book, however, the computer
developed a quirk and provided the Column B
check figure as the raw count.

To clarify the problem Column A is headed Adjusted Raw CFU X 10E7/
0.6 m1 in each case where the check figure was provided as the raw

count.

[B BIONETICS
Litton
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HOST MEDIATED ASSAY REPORY SHUET
COMPQUND! FiiA 71-306 : ORGANISMI SALMONCLLA TA1530

-DOSE LEVEL:R NEGATIVE COHTROL = SALINE

TR TR YD
@

TREATMENTS: 1 VIVOe ORAL, ACUTE

DATE STARTED: NOVEMBER 3, 1972

A B C D
e e ... .. TOTAL HNO. MUTATION
gﬂ ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (LZ706)
e NUMHER 1GET/0.6:0L 1CES/1.0ML 10EQ/1 4 0OML X 100-8
e e e e aam . e e — . . . L — . . . l .
: 1 5170 5.28 3.00 § 57
E? . 2 35«20 5487 2,00 E ¢ 34
e e 3 2170 , Jeb2 2.060 e 08
.U 4700 Te33 ' 1.60 i3
Eﬁ S 27410 Leb2 4,00 0 89
C e 6 - 17060 2492 - 3000 leu2
7 . 2250 375 2.00 o033
Eﬁ 8 34400 5067 3,00 '3
e @ 83480 T30 - 5,00 - 08

HNQs OF ANIMALS EGUALS g9
s = SAMPLES WITH ZERD MUTANTS EqQUAL 1

W”?
>

- CoL. B COL. € coL. D
Eff_m“._ % Isee) (X 10E0) (X 1yL-5)
' ) MEAN Herl 2078 58
C RAHGE Qng £ a00 . « 930
QEM”W_W MAX , . 7e8s3 - LeQ0 1.02
:i. MIN ' 2095 1000 013
o NO OUTLIERS )

*
3
&



HOST BEGIATLD ASSAY REPORT

COMPOUNDE FDA T1=36
DOSE LEVEL!

CTRERATRERT ;IR VIVO» ORALe ACUTE.

M 3
}

e N B

AHTdal
e ________:\f’{ii\f'li.fiﬂi‘i____,, R

1
!
\
}
1

gaw CFU X . YOTAL CFU X
10ET/GebMin_ ___YULG/LeuMl .

2970
3730
13.%0
3076
24610
2U+TU

Be80
. 20050 e

425

P y*ﬁig
1

|
|
!
i
i
|
|

2eth

H5e12

Bl _
Jehh
Leld7
YL 7

T NGO E G

l
!
H

.
!
i
|

KOs GF ANIMALS EugﬁL‘ &
e VOT AL CFU QLT OF .RANOE EGUALS . 2
CoL+ B
(x.1¢.8)
Jet27
Hees 3
CGeJD
lett7

1
|
!
!
i
i
t
]
i
|

MEAN

KARGE
. BAX

1N

1
]

HO VUTLIURS

|
|
f
{
i
!
1

=

|
i

ORGANISMS

~OedY .

SnElT

Cow = 56 Moske T T

700

3400
3010
2«00
2000
1060

CoLe €

(X 10EG)

(’o?b
DQUU
7.03
1,.00

2e00

S J G |

i
1
+
i

N P
?5521
“ - . '
i
i

i
§
{
i
i
)
i
i

i

Py P
: -

f

1

{

,
b

- DATE 5TARTED: NOVEMBER 3.

Co
MUTANTS X
100071080

SeCO. .

SALMONLLLA Tagian

io7n

n

CWMUTATION

Fre (C/71)

X 10E=s

.81
. 032
1.33

59
¢ D0
e DA
AR

e #8Y

coL. D
(X 10¥=-R)
75

1.1¢
1.4
22

19
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 HOST MEDIATED ASSAY REPORT SHIET

COMPOUND: FDA T1-36

A

... DOSE LEVELS INTERMEDIATE ~ 500 MG/KG
TREATMENT: IN VIVO, ORAL, ACUTE

8

RAW CFU X  TOTAL CFU X

ORGANI-M? GALMOMELLA TAL530

c
TOTAL KO.
MUTANTS X

DATE STARTED: NOVEMBLER 3, 319372

D
- MUTATION
FRE (C/8)

[ NUMBER LOET/04068L  10EU/1e0ML  10EO/1.0ML X 1053
?%m””"”“"il B 12470 2.12 2.00 o
R 2. 71.20 11.87 7,00 DY
e e e -3 61460 1027 8,00 o7
I b 4600 Tet? 4,00 52
f. % Ga20 1.3 1.G0 DD
i . 6 . “‘7020 70('57 . 5000 otz
r 7 380 1.47 1,00 PYaY:!

! 8 Yle2Q 670 3.04Q 4D
rf'- S S . 21eL0 X457 - 3.00 S el
- 10 3270 5445 3,00 55
[ ant
} ... NOe OF ANIMALS EGUALS . 40 .

A ' COL. B COL. C COL. D

[{ e e X 10E8) AX 1080) . (X 10E-8)

Lo MEAN 565 5.70 + 56

- RANGE 1040 7400 + 50

Eh””“‘” . MAX . 11.87 5400 24

) MIN 1447 1400 45

- NO OUTLICRS

Th%f_--w__.uum”_»"__"~-mmfn_”,“u_ﬂ_MN,___ R ~w o o i
R TNZN-._«._’ i T e I e e i i e i e e e it - -
wd
.T: e N L e
.

N

r 20
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HOST, MeDIATED ADSAY KEPURT SHEeT

COMPCUNG: FDA T31-38

ORGANISMS SALMONELLA TA1u73

DOSL LEVEL! HIGH = 5000 MG/KG — -~ =

ANTIAAL

.
. 1
N

NOe

NS LE W

MO OUTLIEKRS

TREATMERT: 11! VIVO» ORALe ACUTE

RAW CFU X
1057/”'°“F

S«
Yelip

C O 11e80
12+G0
e L XY

920
18,20

Jloef0

CF ANIMALG EOUALS

| TOTAL CHU OUT OF IhRGE.

CEAR
RANGE
MAX

TMIN

¢
i

- B« ———— e - e
TOTAL CFU X
10 871600y,

105
157
1G7
200
2ol 2
155
el

8
EQUALS 2

CoLe B
(X 1013)
AP Y
1e40
JeG3

T 103

2602

C
TUTOTAL 0.
MUTANTS X
1UEO/ 1«0

2000

. 300
400
400
%00
3400
400
Led0

CGL} C
(A j0En}
375
3.00
H.00C
200

1
.-
1

D
BUTATION
FRE (C/8)
X lop=»

122
1.01
23
213
205
1.”%
132
178

CoL. D
(X 10°-R)
170

«H3

2.05%

21

UATE STARTED: NOVEMBER 3+ 1072
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HOST MEDIATED ASSAY REPORT SHEET

N

.. DOSE LEVEL? NEGATIVE CONTROL = SUBACUTE TRIALS

¥

A B c D
PR . TOTAL NOe - MUTATION
ANIMAL RAW CFU X  TOTAL CFU X HUTANTS X FRE (C/4)
NUMBER 10&7/n.th 10£8/14 01, 10EC/ 1. OML X 10E-3

TR, TR O

{
|
|
{

b 70 10“5 3 00 207

. 10440 273 2,00 o712
S 1786 - 2.87 . 1.g0 S sw
1680 200 1,00 T
12480 2el3 1.60 47

- 13480 : - 2028 SR 2.00 0
1620 Qe70 2.00 o7l
22070 3078 q.‘GU 1006

f?”l?

i
]

O NOU E GO

!
!
|
!

‘No. OF ANIMALS EaUALS &8
TOTAL CFU OUT OF RANGE EQUALS 1
-~ SAMPLES WITH ZERO WUTAMTS FCUAL 1 . .. .

]
i
i

CoL. B . CoL. C COL. D
e = X 10E8) X 16E0) (X low-8)
MHEAN 2460 2400 23
RAHGE ¢33 3400 173
- . Mak o 3.7 . G600 2407
HIn “1eltS 1400 _edt

i
i
|
t
|
i
{
1}
!
|
{
|

% SUMMARY WITH OUTLIERS REMOVED

i
{
i
4
t
i
)
i
'
t
t
1

COL. B COLs €  COL. D

I TY MY T3 Ty Y
o S
A ; i
|

emirmmememee MEAM 266 L )eB6 . 406
RANGE 1.65 260 o 72
HAK . C 5.8 41400 ) 1.08
MIN R .15 . .- 1e00 . 1

l
|
!
!

'M'Fﬂf

LX CSCOSF . nu DEC 72 13144333 ySER CFU0OT 200 .
.E“as I 346 OUT 0 LINES 276 PROCESSING TIVE 13, 9 SLCONDS

- LT : T

Y .
-

r

COMPOUHD: FDA 71-36 © ORGANISMS SALMONLLLA TA150

(X 1lcid) © (X 10E0) (X 10E-8)

TREATMENTS IN VIVO, CORAL, ACUTE - DATE STARTED! NOVEMBER fe 1972

22
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e RHATE PRINT FILE
RUN  200¢CFUQQT, 200,10000
HUMLE RS 209 . ..

PAP'U PRINT ON SIX=PART PAPER

HOST MEDIATED ASSAY REPORY SHIET

1
i

* COMPGUND? FBA 71-36 | ORGAHISHE SALMONELLA TA1530

DQSE LEVEL:S POaITIVL CCNTROL - DMN - 100 NG/KU

TP TR TR TR

i
|
i

. _TREATMENT: IH VIVOe ORAL, ACUTE - DATE STARTED: NOVEMBER 1o 1972

t
!

S . e B c . D
ADJUSTED - YOTAL No. MUTATION
ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FHRE (C/78)
CWNUMBER - - L0ET/0.06ML 100671040 10E071 «0OML X 10e=b

=3y f?? ;??F'

1 J3520 587 38,00 Geli8
- L2 - 2(3050 TR 3'80 : S- - e o GO . b 11.05
3 3170 5.28 28,00 Baell
4 19.20 Se20 30,00 Ged7
. -5 e - 28080 0 lhe73 : 22,00 Bewsl
oY 3100 517 36,00 6HeUT
7 25+¢10 385 87,00 12.<1

 NOs OF ANIMALS EJUALS 7
NOe OF COMTAMINATLD EQUALS 1
e - TGTAL CFU OUT OF RANGE EQUALS ~ 2 - o i

. CoL, B COLe. C COLe D
g i e AXC10EB)Y . (X 16EO) - (X 10E=8)
Eﬁ' | MEAN 456 3u.74 Be00
. RANGE 2¢67 25400 756
e MAX L 5,87 . .. B7¢00 e 12621
E‘ MIN 3e20 2200 . 465
y NO ObTLILRS _ R . , .

El CSCBSF 04 DEC 72 13145:17 USER CFUOOT 200
VK&S IN 200 QUT 0 LINCS 75 PROCESSING TIME 7447 SECONDS

{%" TR R T “ T
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HOST HLUIATED ASSAY REPORT S{EET

T
,

CoMPOURUE FDA T1=36 CRGANISME SALMONELLA TALS3S

- GOSE LEVEL: LoW = 50 Mo/KG

V”TREA,MENF: INAVIVO(-QHALv SUBACUTE » DATE STARTEDS NOVEVMBER l» 197D

. f ‘,«.

L e

: i
i
.
N
l
i

A 8 C D

U T T T T TOTAL NOe MUTATICH
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/R)
NUMBLR L0E7/7uebHL 1628/1e0ML 1UE0/%e0ML X 10E=1

i

7.50 1025 ’ 3000 Qoun
39.00 A Helli 200 « 51
16420 » 30 ; 100 o ¢33
21.00 JedV 300 « 80
11.40 S 150 o 240 R LT
llogﬂ 197 2e00 $.02

Gefili 1.15 5400 o1 . 2

s |

QCSU%kgﬂnﬁh
H

KO OF JNiMALS EQuabdh 7

NOe CF LOITAMINATLD LOUALS 1

TOTAL CFU GUT OF [KANGE LOQUALS 1
TSAMPLES WITH ZERO MUTRATS ELUal 1

o X 16l ) (A 1etn) (X 128¢~-7)
HEAN 275 2457 1.48
RANGE H5el7 G400 ol0
MAX 7 BebDd T 5000 IR ' S §
MEN 113 1,00 31

3 /3 T3

gwﬁ,
: i
M

H

)

i

1

|

!

!

i

!3 £ SUMMARY WITH OUTLICRS REMOVED

COLe B CoLe C Cole D

o ' tx 12i8) (x 10ED) (X 10£=5)

MEA T 3ecd S 2417 .90
 RANGE 5425 2400 2,00

MAX ' PR .02 PR kL

S TUUMING T T1.ES 1409 SRS}

ey Yy Ty
o |
!
|
!
{
}
i
i
|
!
|
|
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COAPOUNDS FDA T1=06

1

UUSE LEVEL! INTERSEDIATE = 500 MG/KS
TREATMENT: IN VIVOr CRALs SUBACUTE

!

Ao B

|

AR IHaL RAW CFU X TOTAL CFU X
HuMieR  1oe7/uesul loce/leing

pnJEae Ban Bies Bine e Tihe -

1 13.30 2elt
Z “A10.2D ) 1|7U
3 3500 HeYu
4 14050 2el7
- "“s N L8310 . S 7ely
O 3u+10 Sa02
? 286430 o7
5 31:@0. - 5¢L7M"
NOe GF ANIMALG EGUALS g
NCe CF DEAD apIMALS CQUALS 1
TOTAL CFU CUT OF RANGE CGUALS 1
CoLe B

T K Yode)

MEARN keld
RANGE S5e48
UTMAX T T 7e1B
- AIN .  Le70

!
|
!
|

|

- : (X 102y
CONEAN T Ge00

COL«. B

RANGE ‘ Heu
v MAK 7418
~ NIN o 1.?Q ‘
L.
-~
| .
L™ -
p~
&1 - — -

-
M

RUST MeoTATEDU ASSAY KEPURT LHEET

ORGANISME SALMONELLA TA1hsn

CATE STARTED: NOVEMBRER 1

c
C TOTaL MO
MUTANTS X
LUt o/1e 0

300
SeG0
1000
200
HeUO
500
500
iweDO

CplLe C
{x 10ED)
565
8.00
10.00
2.00

CoL. C

(X 10EQ)
e bt:
Be 0L
10.0t

T o260

0]
CHUTATION
FRE (C/)
X lor=a

Jatst
175
100
o3
e 86
1.0
Lep?
«77

col.. B
(X 107~8)
1ot
365
5051

oqﬁ

v SUMMARY WITH OUTLICRS REMOVED

(X 1C0-8).
1,12
1.21
1076

P &

col.. D

107»
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COMPOUNL: FDA T1-36

B

“T

.,

-
i

Sl A B
A ANTHAL RAW CFU X TOTAL CFU X
Pl CNUMRER  1OUT/006%L 10ES/LeGil
f% 1 49,60 Bel ¥
P 2 6eJU leud
' 3 740 T L1e2d
= g 10.00 2ebs7
%;" e vf‘ ) ~ 70“0 1023
5 » b 32410 5435
A 7 24401 4400
i NOo OF AHiMALg EQUALS 7
TOTAL CHU QUT GF RANGE LQUALS 3
KR i ) .
i - CoL. B
- (X 1ui &)
MEAM Zeli
ﬁ TURANGE Teiid
] MAX, HBeu?

LT

.

%

i

e g
-
e
1
i

LOSE LEVEL?: HIGH =~ 5000 MG/KG

TREATMENT: IN VIVOr OKALs SUBACUTE

1.0%

HOST MEDIATED ASSAY REPORT SHECT

ORGANISMLI SALMONELLA Tagsan

DATE STARTED: NOVEMRER 1,

LD

C
"TOTAL MO P MUTATION
MUTA4TS X - FRE (C/M)
10EG/Le 031 X 10E~0
2«0 «2U
100 o IR
2-00 R WY 1%
200 e 75
3400 ettt
T 4400 ' - o 75
Hetdl 1.25
CclLe T - CcoL.e D
(x 10Ed) (X 105=~8)
2e71 _ l.14
GLelU 2.58
5600 23
1.00 o .?“

% GUMMaRY WITH OQUTLIERS RENOVED

e o COL« i3 Cole C CoLe D
= D i} X 1008) 7 77X LO0EB)Y T TT(X 10E~R)
éf HE AN 3076‘ 2467 PRI
- RAHQE Tec?2 4,00 1.28
’NV AEAX’ T bel7 Se (i 1eri2
1 MIN, 1465 1400 V24
1

picf Culuif 02 DEC 72 15:12G249  USER CFULGY 200

(s .

uuRJS I 86 Ul 0 LiNES H20  PROCCSSING Tiwg 19670 LSECOND
” .

‘ e e e eeen - . - e e e
L.a - = e - e -

la

26.
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COMPGUNUS FUA 7136

" TREATMENT: IN VIVO,

A

e e ADJUSTED
ANTHAL

NUMELK

0026
S5440p

Ba 14
Jtefli
. 37.3&
2002
3le8y4
T —— Y PV £

BN E U

“ Eij”;gfj ™ hsfj. ::’f}gf’

MEAN

RANUE

Cm L L MAY
) MIN

T e e e e e ’.’LH“ St e e e

Rﬁwuﬁ
- MAX

S U S
HOST MEDIATED AS55AY REPORT SHIET

ORAL» ACUTE

RAY CFU X
10C7/Uob{L

2Kl .
S O -

SIS X1 75 - S—

NQe OF ANIMALS LOAVALS
et TOTAL CFuU ouTt OF hﬁNuE EQUALS

® SUMMARY WITH GUTLJERS RE* VEQ

.   mMMm.,ﬁ1N-jm“

ORGA&I “‘

B o D
- TOTAL NOs - - MUTATION
MUTANYS X FRE (C/6)
1650/« 0ML A 10C=3

ToTAL CFU X
LOEG/La oML

u.71
Q.16
o8 - .
DeHY
HetcH

1.00
L.co
1.00
5,00
7,00
h.0C -
1.00
u. OG
.3‘ 00 e e e e e

oéi
o b Y

o 75
locd
e
PGTS
o 70

3637
Se24

9 : ' R
N TSR I

CoL. B

—-4X 10€6) -
Golll
6475
16,47
3437

CoL, C COLo D
4% i0E0) -~ (X LUt=8)
%e 33 Y]
ZeCA l.02
-Te00 1e23
100 - ol

coeL. O
()\ 1\3(.."'&\)
45 -

COL. u COle C

(X 10rq) (1 10L0)

— bvco cemme 2 O BB
- DeT5 - 4400 e 5H
1G.12 Se G0 i

e 5e 37 R I

5ALt0NLLLA b~&o
e BOSE LEyEL:-NaGATIVE;CONTRoL ~ SALINE - - el L

DATE SYARTED? MAY 319, 19072
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND] FDA 71-36

DOSE LEVELS POSITIVE CONTROL = DMN « 100 MG/KG
DATE, STARTED$. MAY. 19: 1972

A
- ADJUSTED
ANIMAL, RAW CFU X

NUMBER 10E7/06ML

] 11,82
29,88
23,94
22,68
33,78
33,90
20,13
39,20
37470
32,55

NO, OF ANIMALS, EGUALS

¥y
OWPNOUF WD

MEAN

RANGE,

MAX.

MIN,
NO, oUTLIERS

TREATMENTS IN VIVO» ORALy ACUTE

8
TOTAL CFU X
10E8/Le0¥L,

1,97
4,98
3,99
378
5,63
5:695
Je05
6453
628
543

10

COL, B
(X 10E8)
be76
455
6,53
1.97

c
TOTAL NO,
MUTANTS X
LGEC/Le QML

20,00,
34,00
38,00
24400

44,00,
75,00
25,00

97,00
61,00
53,00,

COL.y C
(X 10E0)
46490
77,00
97.00
20,00

ORGANISM3 SALMONELLA G=46

D
MUTATION

FRE (C/B) y
X {0E=8

10,15
6483
9452
6435
7482

13,27
6486

14,85
9471
9,77

COL,'D

(¥, 10E=8)

9,514
8,50
14,85
6,35

- 28
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e ' ' HOST BEDIATED ASSAY REPORT SHTUET

i
i

-~ - COMPGUNDS FDA T1=36 -~ = - ORGANISM?: SALMONELLA o=4p
DOSE LEVEL: LOW = 50 MG/KG _
TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: MAY 319y 1972

1
1
i
'
1

ADJUSTED TOTAL NO. MUTATION
——--o—--- ANTHMAL - PAM CFU X TOTAL CFU X~ MUTANTS X - FRE (C/8)

NUIMBER 10E7/0.6M0 10E871 0L 10EU/1 0L X 10iZ=8

=

i
1
I
i
{

e 2370 - Ce Le®5 - -~ - F3,6G0 -~~~ - - bl
7650 1.25 1.00 « 80

LDe Gy o7l 5,00 o 74

SRR S 5. P § e BB o e R Q0 T dLub
58432 9,72 10,00 1e03

2950 4429 2.00 47

!
i
!
1

A i

g .
{

{

]

1

!

1

5316 9.8%6 8,00 - el
3240 " 54D 2.00 o7
e e s e - q{’.ga . e e e 8‘33 e - PR 7.00 L . '&‘4

CODNT U SN -

s
!
i
[

NOe« OF ANIMALS ECQUALS 10
coL,., S CCl,e C COLe &
: ’ (X 1cEB) AX 1000} (X 10i-8)

s e - MEAN R P At SURTEIRESE P £ e : ¢« 11
RANGE Bebl Ge (10 « 066

MAX Dt 10,00 1.93

NO OUTLIERS

A 8. c D

e e QG T T G GO e g e

e e MIH e s s g @B i g0 e e g 3T e




!

f" C T ot riOST MEDIATED ASSAY REPORT SHUET

{1m~~ - COMPOUND! FDA 7136 - - - ORGANISMI SALMONELLA Geyg
‘ DOSE LEVELK INT"”VFDIATL « 500 Mu/KG »

3

o

TREATHENTS IN VIVO, ORAL, ACUTE " DATE STARTED: HAY 1o, 1972

A B c ; 0
ADJUSTED TOTAL "NO, - MUTATION
7T CARIMAL - - RAW CFU X TOTAL CFU X - MUTANTS X - - F'RE (Cr3)

- NUMBER 10E7/0,6uL 10E8/1 .00 10E0/1.0ML X 10c-a

T

it

)

i
1

“?Ol“ oo 669 - - 4.00 Y $34 |
i3e2y 3e04 19,00 Belh
chelly Lell 18,00 e 3G
e B g By e e e Se0Q LT 3400 0 7 e Uy
2§0q6 3931 6,00 153
23060 beli 4.00 N3
“ 14418 T T 26306 T Fe00 T 2e9h
30+ 36 500 26,00 Sely
ﬂ?-ol Tel14 21,00 2e3Y

5

| S

(R

0 |
!
omQGmbump

g |
i
|
{
|
i
'

b

NU- OF ANIVAL¢ C)UAL' )
NO. CF DEAD AHIMALS EQUALS 1

|

. (X 10E£6) (x 10Z0) (X 1uL~d)
. e e e ME,‘?? . .- q‘qe . 1:-..00 . . 2edl
L RA“‘\:‘E 4477 2. 00 D005

Max Tel4 2600 . ©e25
e MIN . G e e 2036 R 5.00 — Py 211
NO OUTLIhﬁ. : ,

3

e
b

{
t
!
i
i
1
i

-
e e
arn

«
ik

I

B‘WJ
i
|
]
|
f

Hw

-y
. :
RENTY

3
!
t
i
{
H
H
i
i

g

tw

riﬁl)

ey

1
1
i
H
]
t
[

r
3

COLQ B COL. C LOL‘ U'*"HH,U
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- ANTMAL

- - CST MEDIATED ASSAY REPORT SHEET

COMPOUNDE FDA Ti-36

- DOSE LEVEL?! HIGH =~ 5000 MG/KG

TREATMENTS IN VIVOes ORAL, ACUTE

A
ADJUSTED
NUMBER
B IJe 6
3060
31030
3,08
2354
2be2l
ISR B, WY ¥ )
26 * 32

CSNOCU E e

MO+ OF AMIMALS EJUALS

R&Y CFU X
10E7/04 600

8

5.06
H.11
5.30
"5083
4eO3
o428
Te33
Ge72

8 e e e e e e

Oe GF CLAD ANIMALS EQUALS 2

M AN
<= - RAAGE

MA K

MIN®

3y

f"f‘; o\ f‘i
- RARGE
- RAX -
MIN

... COL, B
(X 10£3)
5633

2405

Te33

 TOTAL CFU X
10EE/LLONL

ihe3b

ORGANI=M: SALMONELLA Gmisg

c
TOTAL HO.
MUTAMTS X
10E0/71.0ML

o "230&0‘
16,00
16,00
14.00
15,00

- 15,00

17.60

o COLe €
(X 10£0)
14,00

DATE STARTED: MAY 19, 1972

D
. MUTATION
ci FRE (C/6)
X 10E~

e Y e BB
Jeb2
3.02
2.06
284
297
T 2e(ih
360

- COLe D

(X 10¢=i)
“34006

* SUMMARY WITH OUTLIERS REMOVED

COL, B

537
: 2e95
e TG %3
4,38

TN 2ehHi
23400 4455
15.00 e 0YH

Col. C

(X 10EB) - -—(X 10EQ) -

IE'-QDG

~e00
1:400
12,00

coL. D
—AX 10 =5)
2ea?

1.56

3.60

2¢05

I
1

!

H po:g‘
; .
1 .
f i
| Yo
i ol
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- HOST MEDIATED ASSAY REPORT SHEEY

B COMPCUND: FDA T1=36 : - - ORGANIGMS SALMONELLA G=40

L —
acs,

" DOSE LEVEL?! LOW =~ 50 MG/KG
f? TREATMENTS IN VIVO,. ORAL, SUBACUTE CATE STARTED: MAY 19, 1972

A : A B . c b

' ADJUSTED TOTAL NO. | HUTATION
—eeeoo - ANIMAL - RAN CFU X TOTAL CFU X~ MUTAMYS X - FRE (C/6)
NUMBER 10E7/6.6ML 10E6/1,0ML 10E0/3.0ML X 10u-8

o
e

?w]#‘
'
1

- 22450 0 - - 3475 T 19,60 0 o "Se07
17.82 2¢97 45,00 15%.15

2e34 339 42,00 12609

et o ZDe28 - o eBY - - 45,00 T T2
OelQ 4435 32.0a Ted0

Ded2 3622 32,00 12«11
S o 19498 0 T 3e33 T 13.060 0 0 7 36490
1818 Je03 17.00 5e01
17.94 2499 12.00 GeGl

i—-~——]
;o

. |

30

]
omaow:um#

; o
i
1
'

NQe OF ANIMALS EDUALS g
TOTAL CFU OUT OF RANGE EQUALS 1

=X

CoL, B CoL. C col. O

(X lok8) (X 10E0) (X 10L=3)

MEAN Je55 . 27433 - 3031
RA\“::E 1.91 33.00 11.25
MAX te8538 4:.00 . 15,15
CHIN o 2497 e 42400 0 < 3490

-

3

NO OUTLIERS

.
e

giuu e e e e e e

=
‘

J 23

e
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?x\xm

1
|
A
|
i
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e COMPUUNDS FUA 71~36

DOSE LEVEL: INTERMEDIATE = 500 MG/KG

TREATHENTS IN VIVO, GRAL, SUBACUTE

A
ADJUSTED

- - ANIMAL - - RAW CFU X
NUMBER 10E7/7C .60

e 43498
23.94
34ebb

ce e 2130
2866
23474

s e B3 e 52

35608

1':5076

26452

e

- ‘ ; f
SYONOLOE QIO

HEAN
RANGE
MAX

B MI ;‘ C e e e

3

o
i

NGe OF ANIMALS EwUALS 10

B

TOTAL CFU X -

1oE8/140ML

7433
4499
5473

3o55 e

o 73
be79
"6072
5533
2e53

. u.qa o e e m e we — a

CoL. B
(X 10EG)
5408
4470
7433
— 2463

(X 10E8)

hoefd
~ U,09
- 6e72

;jcz;ji;§::'zz:;]

i
HOSY MEDIATED ASSAY REPORT SHYET -

ORGANISMI SALHONCLLA G4y

DATE STARTEDS MAY 19 1972

C

TOTAL NWO.

108071 0ML

e OOy B -

2463

19,00 -

70,00
51.6C
3,00
55,00

42,00

MUTANTS X -

61,00 -

46,00
3G.00
33.00

COiL. C

(X 1GED)
“{').90
S5:.00
7000

19,00 - - -

(X 10E8)
H56.00
L1409
70.00

33.00

e % GUMMARY WITH OUTLIERS REMOVED

D A
MUTATION

CFRE (L/B) 7

X 10L-6

S 2a59 %

14.03.
Beti2
16690
1l.51
Be77
Q.08
Besd
i1.81
Y P 4

cOLe. D

(X 10C~8)

et
14451
16920
2eH%

o= 0Ly € e GOl B e

(X fuve=3)
10069
Geitl
16.90
Teli?



?F e - HUST MEDIATED ASSAY REPOURT SHrET .
B
~ . COMPOUNDS FOA 71-36 - ORGANIZM: SALMONLLLA G=ig
DOSE LEVEL: HIGH = 5000 MG/KG _

T ORALs U 'DATE STARTED: MAY 19, 1072

fﬁh" © TREATMENT: IN VIVO, ORAL, SUEACUTE

e A B - c D
AJUSTED | TOTAL NO., HUTATLON

RAW CFU X TOTAL CFU X~ MUTANTS X FRE (C/b)

10E7/0.6ML  1085/1,0ML  10E0/31.0ML

e el e kNIMAL [

I

e,
oF
eﬂv—m e
-y
PRSI . b

1

=y

f‘ HULBER

i e

1

S 45496

1548
5094

7e66
2e58
e lty

34,00

29.0Q0
34,00

X 10e~8

T Gelth

1

Lot
e i

s g e = 29,04 - 4499 21,00 w21
" 3366 5611 32.00 Geco
’f 32e5H2 Heli2 13,00 Je 32

=3

i
1
|

CoL. B COL, € cCl. D

- (X L1QESH) (X 10E0) (X L0L~-¢)

P MEAM 5.21 2,50 DelH

E RANGE H.91 17400 Te02

MAX ° Be4d 3L 400 1i.248

{‘~~»~-w~me~>~~~'“- ~MIN 2¢58 o 182400 -t Je 32

; NO OUTLIERS

Mx cs USER CFU0O7

I

Snl BN

1
|
|
|

o

SOENC U HEWII -

"~ NOe OF AMIMALS EGUALS

X798
25.88
25+ 34

-~ 13,08

;CuSF 02 DEC T2 14117153
PS-IM-- 532 OUT ~---0 LINES

0el3S
Je38
it e 30
3,18

617 -PROCESSING TIME ~ 22495 SECONDS -~ -

29,60
28.00
28,00

' 32000

2090

Kol

g

i
%

§

t

{ Ciﬁjﬂi

708
6438
Detd

3
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STOP
SRU'S:.7
1

HOST MEDIATED ASSAY REPORT SHEET (REPEAT) L

COMPOUND: FDA T71-36 ORGANISM: SALMONELLA G-46 S

DOSE LEVEL: NEGATIVE CONTROL = SALINE

TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTED: JUNE 13, 1973
A B C ‘ D
' TOTAL NO. MUTATION
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X .. FRE (c/8B)
NUMBER 10E7/0.6ML 10E8/1.0ML 10E0/1.0ML X 10€E-8
1 65.70 10.95 4,00 . « 37 -
2 111.80 18.63 19.00 1,02
3 116.00 19.33 9.00 U7
i 96.30 16.05 . 12.00 S .75
5 69.60 _ 11.60 7.00 .60
6 70.60 11.77 9.00 .76
7 68.30 11.38 8.00 .70
8 93.60 15.60 13.00 .83
9 95.50 15.92 8.00 .50
10 58.90 . 9.82 : 7.00 .71

NO. OF ANIMALS EQUALS 10

coL. 8 coL. C COoL. D
(X 10E8) (X 10EO0) (X 10E-8)
MEAN 14,11 : 9.60 coe W67
RANGE 9,52 15.00 , .65
MAX 19.33 - 19.00 1.02
MIN 9.82 4,00 <37

NO OUTLIERS

YA

NS ;B R
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HOST MEDIATED ASSAY REPORT SHEET (REPEAT)

E— COMPOUND: FDA 71-36 | ‘ ORGANISM: SALMONELLA G-146

DOSE LEVEL: POSITIVE CONTROL - DMN -~ 100 MG/KG

TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: JUNE 13, 1973
A B c D
e A TOTAL NO. MUTATION
T ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (c/B)
' NUMBER 10E7/0.6ML 10E8/1.0ML 10E0/1.0ML X 10E-8
T . | ‘ 43,40 7.23 - 172.00 23.78
C 2 . 66.00 11.00 167.00 15.18
e 3 52.00 8.67 , 183.00 21.11
4 52.60 8.77 89.00 10.15
5 46,70 7.78 141.00 18.12
o 6 36.10 6.02 ; 69.00 o 11.47 ) o
7 55.00 ' 9.17 93.00 10.15
8 65.20 10.87 141.00 12.98
— 9 . - 73.10 12.18 196.00 _ 16.09
10 82.70 13.78 103.00 T.47

NO. OF ANIMALS EQUALS 10

coL. B coL. C coL. D
o _ (X 10€8) (X 10E0) (X 10E-8) -
MEAN 9.55 135.40 14,65
RANGE _ T.77 127.00 16.31
o o _ ~ MAX : 13.78 ; 196.00 23.78
' MIN 6.02 . 69.00 T7.47 .
NO OUTLIERS ‘ :
____SToP
~ SRU'S:.6

'SWITCHS: INMC653 .
GPS144 E XQT PROG NAME > 6 CHAR
ISWITHC IN$:MC653
SWITCH IN$:MC653
_ISAL

9¢
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HOST MEDIATED ASSAY REPORT SHEET (REPEAT)

COMPOUND: FDA T1-36 ORGANISM: SALMONELLA G=46

DOSE LEVEL: LOW - 50 MG/KG

TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTED: JUNE 13, 1973
A 8 c D . e
: TOTAL NO. MUTATION
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/B)
NUMBER 10E7/0.6ML 10E8/1.0ML  10E0/1.0ML . X 10E-8 . e
1 50,70 8.45 23.00 2.72 '
2 43,70 i 7.28 49,00 o 6.73 e
3. 42,30 7.05 24,00 3.40
y - 45,90 7.65 24,00 3.14
5 76.60 12.77 64,00 . 5,01
6 57.50 9.58 77.00 8.03
7 47,50 7.92 L4y,00 5.56
8 103.70 . 17.28 121.00 . 7.00 . —_—
NO. OF ANIMALS EQUALS 8
NO, OF CONTAMINATED EQUALS 2
CoL. B coL. € coL. D
. (X 10E8) - (X 10E0) (X 10E-8)
MEAN - 9.75 53.25 ' 5.20
RANGE 10.23 . 98.00 5.31
MAX 17.28 v 121.00 8.03
MIN 7.05 23.00 2.72
NO OUTLIERS :
STOP
SRU'S:.6
ISWITCH INB:MC654
ISAL

te
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STOP
SRU'S:.6

COMPOUND: FDA T1-36
DOSE LEVEL: INTERMEDIATE - 500 MG/KG

TREATMENT: IN VIVO, ORAL, SUBACUTE

A B
ANIMAL RAW CFU X _TOTAL CFU X
NUMBER 10E7/0.6ML 10E8/1.0ML
1 128.50 21.42
2 83.80 13.97
3 - 65.60 10.93
4 113.90 18.98
5 - 57.30 9.55
6 53.50 8.92
7 - 58.20 9.70
8§ - - - - 81.10 13.52
9 50.80 8.47
NO. OF ANIMALS EQUALS 9
NO. OF CONTAMINATED EQUALS 1
coL. B
(X 10E8)
MEAN 12.83
RANGE 12.95
MAX 21.42
MIN 8.47

. NO OUTLIERS

- ISWOTCH IN$:MC656

ISAL

HOST MEDIATED ASSAY REPORT SHEET (REPEAT)

ORGANISM: SALMONELLA G-46

DATE STARTED: JUNE 13, 1973

C
TOTAL NO.
MUTANTS X
10E0/1.0ML

142,00
64.00
72.00

114,00
84.00
82.00
72.00
94,00
74.00

coL. C
(X 10€E0)
88.67
78.00
142.00
64.00

D
MUTATION
FRE (C/B)

- X 10E-8

6.63
4.58
6.59
6.01
8.80
9.20
7.“2
6.95
8.74

coL. D
(X 10E-8)
7. 21
4.61
9.20

.- h.58



™ TF TR TR TR TR TR TR RO OTTOTTD TR DT TR TN TV TR I

HOST MEDIATED ASSAY REPORT SHEET (REPEAT)

COMPOUND: FDA 71-36 " ORGANISM: SALMONELLA G-146

DOSE LEVEL: HIGH -~ 5000 MG/KG S

TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTED: JUNE 13, 1973
A B . C D
TOTAL NO, . MUTATION : S e e

ANTMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/B)
NUMBER 10E7/0.6ML . - 10E8/1.0ML 10E0/1.0ML X 10E-8

1 43.90 7.32 44,00 6.01

2 47.4%0 7.90 41,00 5.19

3 53.60 . 8.93 42,00 - 4,70 . . e

i 70.10 11.68 28.00 2.40 - ’

5 39.30 6.55 15.00 2.29 o

6 51.50 : 8.58 : 36.00 - 4,19 e e

7 . 42,80 7.13 41.00 5.75

8 61.50 10.25 64.00 6.24

NO. OF ANIMALS EQUALS 8
NO. OF CONTAMINATED EQUALS 2

CoL. B coL. C coL. D

(X 10€8) (X 10E0) (X 10E-8)
MEAN 8.54 - 38.88 4,60
RANGE 5.13 49,00 3.95
MAX 11.68 64,00 6.24
MIN 6.55 15,00 2,29 S
NO OUTLIERS
STOP e -
SRU'S:, 6 . :
ISWITCH INS$:MC654
!ISAL
'SWITCH INS:MC654
ISAL
10FF
Q

6¢

PORT: 64
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TL" e T’
U,

PRINT FlLe

SQUel UL T, 6L Y

voyoe

q%¢4thLL§= 2yl a ) ~ i
&;; PAPeo PHINT Qi 51X=Pi.RT PAPLK
{
,B?lm R e e HUST, MEDTATED ASSAY REPORT onbET . _

e COVPOUNLS FDA 7139

ﬁk DOSE LEVEL: HEGATIVE

TRCATHENT: IN VIVO,

4

ARTIMAL
HubMoER

e Y2230
2

5 1550JU
266+ 00
L0090

Lo 196.00
37190
181.10

TuTan -

i NG GF L ANIMALS EQUALS
" '\Uo U"‘ LQ,{T&’INAT«.D LaUALb 1

b

CHEAN CItEAN'é“

MEAR
ST ¢

Sin
CRG CUTLILKS

ONHL [ 4

B oY S T 1 S I S
16071« 0ML

17:)0{10~

R 17Tt

44835

C RANLE

-. QR

CORTROL = SALINE
ACUTE

B
ToTAL CrU
SCREZERED X
1097100

Rr.C
/

Coehg
el
N !

DD
¥
o1l
20
.d?
olﬁ

2¢506

B S

COoL. ¢

tx 1¢:.9%)
B
eHY

GAHISHS

UATE STARTED:

TOTAL
OV INANTS
Ledul,

s . 3e 0

190
o0

4900
200
1«40
: o (i
1eul
« 0

12.00

Cobe T

(;‘ 1¢EG
133
4e0:

.sacfHARO%YCEﬁ

MAY 1, 1372

D
RECOMR/ERLY
QCI""L‘NF"" ¥

10£=5

XS 5
Re74.
1) n

TR
9.1%
e 103
270
«00

e i i e e e et & e n

coL.
10¢7-4)
Q.17

(X

e 4400 .17
.11 .G 0%

0«3

6er?
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RCST FEOIATE . ALGLAY BEPORT unfLY

CoPuib: Fpa Tlelsn OHGAIISHME SACCHAROYYCER
ﬂ;'f"mw'WQQSE LEVEL: PELITIVE ConTROL = EMy 346 MG/Ke T

e TREATMEHTS 19 VIVOe ORALe ACUTE - DATE STARTED: MAY 1 1072

=3

b g
TOTAL CFy TO

ﬁNIﬂﬂL' kAw CFFU X SCRIENEDL X RECUMY

e NDMGE R LOEDZLe0ML | YOES/1e0RL 0 /1.

C. S A I

AL RECOMR/CFU
N
i

e

L)
SINANTS  SCREFNMED X
e O R/ 1t
414.00 oli ) 2100 EQ«72
- 283¢0 . . o2 LEe 0 ... B6Renn
301.90 INTH ' cge (10 HH 15
294,19 50 14 ¢00 BHheRT
e BB2 440 e L e NN & 1% 51t B |y NS |
Jztreil 33 G PEH U ChHe 2
103.:0 o1y Se 40 T7e:.7
REUIRNd < 1T X R41 ¢ B b | R LT 1 ¢ J Ehe X7
195.00 19 12400 H2e13
29230 0 3y 2200 LBhel2

WA SO N 3 e Dy e

i

1

i
f
H

i

'
1
|

i

Tovae T T T s T T  tegene
Eh“m_”_““NOAMGFmﬁﬁlﬁALS LQUALS 88

Hh;_wmw CMEAM C/RTAN B S Cpe4d

CoLe. B Coke € coL. b

i

|
A B
R

1

¥

. i

N i

i

!

1

1

]

]

i

e X100 S) Lo A 1BEDY (X 10T-9)

- “H_-_;,,;'EA;\}W : 8 16400 83,47
‘ }:U'\“i.!t; e} » 18400 0.5
e U BAX e T 22608 L TTRT

MIN .10 8ol BE D

|
|

; | ‘
‘ §

* SUMMARY WITH OUTLIERs KEMOVED

t
i

MEAN C/ZMEAN B = 56417

CoLa. - CpLk. € coL. D
X 1uu3) (A LOEU) (X 316:=%)
AL AR : .l _ LaebS ' BEe il
RANGE ol 11.0v 19,02
PAX el ] s2e00 6He’ B

_MIN

B . R
N L i g
G e e
i S :
1 ;., B
i o
i o

839 11e00_ 6.3



HOST MLDIATED ASSAY REPURY LHEET

&;*NMM4v”9055.LEVEL: LoH = 50 M3/KG S B SRR

SRR | S B . ¢
g& S TOYAL Ciu TCYAL

’ A IMAL RAW CFU X SCRLENED X RECCMLINANTS  SCRERMED X
i NUSEZER AUEL/LeOMie . L1OED/LeUNL . AleUpL . _LI_30U=%

- D

) 1l 361.00 P T 5e00 1UheGH
e o e YO T e DU . 11 . Lo Ae00 e 28e 04
5 29330 e E2U 2400 Gef3

4 7“5.00 e 7Y 5.00 Ge 73

B O RITRTH) BN el L 2edl ... .97

250810 et . ‘2.".;'0 Te7%

Eﬁ 7 178.00 elis 100 Seh?
e 8 003600 R % +1¢ SR SN 1 | F SR * PO Lt

9 477.20 sHL ! 5400 8+37

“ﬁu_mu"_WIGTﬁL e Ze22 . 3gedld ., .

NUe OF aMIFALS EGUALS ;)

CRECOMRZCFY

Kﬁu“wwmm-wo. OF DEAD ANIMALS COUALS oo

b KEAN C/ZSIAN B 2 0 Gede L

{r . Cole D Cele € coLe D
B e e e e oo X 1ees) . {4 10ED) o AX 108-5)
“ﬁ‘ . MEAN o ih 3e85 10,79
S N RARHGE « B34 SeOik 4 22,02

e e e RRE el G608 28,50
MIN okl 1.0 He 02

* SUMMARY HITH OUTLIERS REMOVED

MEAN C/REAN B = Be6B

_ CoLs 8 Cole € tol, O

Ej | | , X 1618) (. 10E0) (X 107-5)
Lo R ey 337 : Boit
) :{I'H‘lv‘:f.. PO Y 5.0%.‘ ’ Ol

5# A et be0. 1he6n

e MAN B Aa0L

Llreb2 L

42
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HOST - #e GIATEL ASSAY HEPOSRY SwEiT_

-

COAPUUHD Y FDa Ti=ib . URGANISMS SACCHAROMYCES n=-

S DUSE, LEVEL: INTERMEDIATE = 560 MG/KG

|

- TREAYRENTS I MIVOe ORALY ACUTE . DATE STARTED! MAY 1s 1572

1
i
!
!
i

Y - S 3 ... .. ¢ . oD
: ' ToTaL Cruy - TCT:sL RECOMR/CEyY
AteI®al Haw CFU X SCREENED X RLCOMGIHANTS SCHEENTD X

e - NS ER - LOES/LOML . LOKS/1eUSL . /lelmb e A0~

163.00 010 1.00 Q.71
233400 e PRI . o 2¢u0 3
145.90 ol 2400 13.71
THZ2 .00 e 4400 He 32
- H33440 S | 2 S 1.30 oo e . 2e 3}
26T ety Y 3400 817
cé8400 o2l 3600 1np. 2
s e e 30600 a3 1600 . . Tenl
23400 YL 2eU0 | . Be23
42100 s 2 He 00 1173

r_MMWTJL e e T TR
_in_m“”wmeQqMQF,hNIMALS‘EQUALS B G

i

=y ?“595

i
i
!
;
{

|
|
f
0 LR N E G -
. |
!

Ek__v_vm_ﬁﬁhﬂ CrHEAN B = . Te72 .

CoL. 7. CoLe C coL. D
e A R0Z8) L (X LOEDY (X 30T %)
MEAN eJ1 Deiff} ReH0Q
- RANGE “ioty 4400 11,48
e e LURAX e TR e 8000 L 13T
MIN 10 1400 2.31

“U QUTLK K5

43




N

MGST WEDIATED ALSAY REPCRT HiEET

COMPOUNL! FDA Ti=i6 ORGANISHMS SACCHAROMYCES D-3
 DOSE LEVEL! HIGH = 5000 NG/KG S
e TREATHENT; IN VIVCr ORaLe ACUTE . DATE STARTEDS HAY 1, 1072

e B

oo ... ¢ ... ..0b R
ToTanL Ciy TOTAL RECOMRZCFU
ALIHAL Hae CFU X SCREERED X RiCOMIIIHNANTS SCREEMED X

CONDMGER L LURS/1leOML . U X0EO/ e GEL . fYeUxbl . 1lQ0Z=n

210.00 e} g000 ] 28,10

e e 2TY W00 L e @@ . :;.00 BT I £ 1% 5. S
289010 o2y 5200 173N
18550 Y 700 tHhe?7

LS040 SRR . 1 ¢ R 3.(}0 S Qe 22
60«00 ol Le GO 21.43%
169.20 o17 2.00 11.87
B2400 S 2 Y (YO 11 | B +
163.00 16 160 Gl

1Y aioeon. )
e iie
.
u | |
i

]
i
b
t
t

BN U
)

e TOTAL . 263U .. h1l00.

NOe OF ANDMALS EQUALS G
e U NDe OF CORTAAINATED EWUALS . Y

o RULH C/RERN 8 =70 . 17.82 -

COL. i3 Colbe C COL. D
e e o810y o x 10EDY . (X 10F=%)
HEAN e:b 4450 18,76
- RANUE _ e 702 31.06
e e AX L eh2 . BelL X8.10
MIN 16 1.00 Gall

NO OUTLIIKS,

7

o e e e e e e

:ﬁﬂas

a4



TR TR TTRESIOTT TR TR
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¢

O TREATMERT: IN VIVOr ORake ACUTE

. NUMBER

ToTAL

- NOe OF ANIMALS EQUALS

CHEAN C/FEAMN B 2

MEAN C/VEAN B =

HUST MUGIATED ASSAY REPORT SHEET

COMPLUUNDS FDA Tl=i6

DOSE LEVELS WEGATIVE CONTROL = SUEACUTE TRIALS

_ DATE STARTED: MAY 5, 1972

S SR B S C I . D
TOTAL CFuy TCTat. RECOMB/ZCFY
SCREEMED ¥ RUCOMUINANTS SCREENED X
10ED/1408L . _ /leUibL ... L0E=YH

Al TMAL RAW CFU X

RO/ LeNL

243,00
UzHe0Q
19500
2u7T.80
L9%1e00 . L
35330
18600
L EQLe 00 .
4il.086
62400

o 24
o0
elG
ool
FYr-ry [
ed3
«ly
L e2d
s}

P

100
- <00
100
100
RYYIY e -
100
el
. 2eC0
300
140

Lhell2
Gab?
Be.18
423
TN AL
RS HL
« 0
. 687
720
2R

NE =0T E L
}

1:

-~
-

C3ue 14430

10

el

CoL. 8
S O UINY)

ColLe C
(x 1OEQ)

coL. D
X 107-R)

- BEAN e 00 1.40 Gt
- RANGE _ o2l 3.0 7.3

N IR 11 ¥, SR €. 2. JRR, T | L 2 - Te20
MIN 219 « 00 «0N

5 SUMMARY WITH OUTLIERG REMOVED

4493

Cobe C e, D
(s 1cto) (X 1017=5)
1+5¢6 ) - bz
}:f.\i‘t";"(i 02.3 200\: “of"&
AX e} 3.0 7ol

COLe it
(5 10:%)
. .;}2

O mMEAN

Som N Wi Bios Fine |

SRS § ¥ { NSRS — Y 3 J—— | D PP

ORGANISME SACCHAROMYLES D=2

w
AN

45



HGGT HERIATED ASLAY REPORY HECY

COMPOUND I FDr Tl=25 ' OROGANISHE SACCHARCMYCES D~

CLOSE LEVELD LW = 50 MG/KG

e VEERTHENT S IN VIVOr GRALe SUBACUTE . . DATE STARTED: IAY 3¢ 1972

R - S 3

At Mab Kaw CFU X SCRUENED X RECOMIINANTS CSCIREFNEDR X
e NUMBER 10[_ J/lcUa"h, i i 10{:“/1.0“_ N /lou.’-‘L ) ] "\ LYt =

i w

| i !
I :
) i
J B

208.00 el 100 4.11
e I 167- G40 - . . 017 e e .'.')0 e e el
3 37000 Y 1+00 2¢72
77101’0 « 77 ;31'\}0 310

SRR J4.7 . YRt ¢ B U ok Teil. . R « Y £%e)
3b1l.3C0 e 30 zeu0 BS54
H$1d.0:0 Dz zei20 Jeiy

| :

i
|
|

- T3 7
LD NT G E L

B350 sl h 2e¢00 4.57
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3. Cytogenefics
a. In vivo
(1)  Acute s tudy
The chromosomal abnormalities observed
in the positive controls were significantly higher than either the negative
controls or the compound. An increased frequency of breaks was observed in
the high dosage level, but these were not significantly different from the
negative control values. The negative control values are within normal
Timits. Mitotic indices in the negative control and the compound test groups
were within normal values.
(2) Subacute study
Mitotic indices and breaks were within.
normal values for all groups'in this study.
b. In vitro
Anaphase preparations were examined in this test.

The positive control compound produced a significantly higher percentage of

aberrations on the chromosomes than the negatiye control or the test compound.

Depression of the mitotic index due to the positive control was not as pronounced

as in the in vivo test. The compound did not produce any observed aberrations.

The negative control values were normal.
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YT Ty 7T OTTY QT OUTUTY O™™Y OTTY Y O O“TY D OCTTTY OTTY OTTY O™ 1 M)
COMPOUND FDA 71-36
CALCIUM PROPIONATE
ACUTE STUDY
METAPHASE SUMMARY SHEET
% Cells - % Cells % Cells % Cells
Dosage No. of No. of Mitotick**x with with Other with
Compound (mg/ka) Time*  Animals Cells Index % - Breaks Reunion Aber.** aber.
Negative Control saline 6 3 150 8 2 0 0 S
24 3 150 . 9 0 0 0] >
48 3 150 12 2 Q 0
Low Level 50 6 5 250 13 1 0 0 1
24 5 250 13 0 0 0 0
48 5 250 12 0 0 0 0
Intermediate Level = 500 6 5 250 10 0 0 0 0
24 5 250 9 0 0 0 0
48 5 250 - 6 3 0 0 3
"High Level 5000 6 5 250 12 4 0 0 4
' 24 5 250 8 3 0 0 3
48 5 250 1 2 0 0 2
Positive Control TEM 0.3 48 5 250 4 33 12 | 6a 48

LS

* Time of ki1l after injection (hours).
** Cells that have polyploidy (P), pulverization (pp)., or greater than 10 aberrations (a).
500 cells observed/animal.

**%9% of cells in mitosis:



YO0y O“TY OTTZY O OTTY Y Oy T YUY T OTTYCOTTYSOTTY Y OTTY OITY T

COMPOUND FDA 71-36
CALCIUM PROPIONATE
SUBACUTE STUDY
METAPHASE SUMMARY SHEET

% Cells % Cells % Cells % Cells
Dosage* No. of No. of Mitoticks* with with Other with
Compound (mg/kg) Animals Cells  Index %- Breaks Reunion Aber, ** aber.
Negative Control SALINE 3 150 10 0 ‘ 0 0 .0
Low Level 50 5 25 10 ] o 0 1
Intermediate Level 500 5 250 9 -0 0 0 0
Hign Level 5000 5 250 12 0 0 0 0

* Dosage 1X/day X 5 days.
** Cells that have polyploidy (P), pulverization (pp), or greater than 10 aberrations (a).

*** % of cells in mitosis: 500 cells observed/animal.

A
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COMPOUND FDA 71-36
CALCIUM PROPIONATE
ANAPHASE SUMMARY SHEET

% Cells . :
‘ with - % Cells Z Cells . % Cells

: Dosage Mitotic **  No. of Acentric with % Multipolar Other with
Compound (mcg/m1) " Index Cells Frag. ~ Bridges Celis Aber.* aber.
Low Level 0.4 6 100 0 0o 0 o 0
Medium Level 4 3 100 0 0 0 0 0
High Level 40 2 100 0 0 0 0 0
Negative Control  saline 4 100 0 0 0 0 0
Positive Control 0.1 2 100 V 6 ' -2 0 0 " 8

(TEM)

*Cells that have polyploidy (P), pulverization (pp), or greater than 10 aberrations (a).
**9% of cells in mitosis: 200 cells observed/dosage group.
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4, Dominant Lethal Asscy
The interpretation of these data were made by Dr. David
Brusick, Assistant Professor of Microbiology, Howard University, Washington,
D.C., as a consultant to Litton Bionetics, Inc.

Fertility Index

Acute - Negative control - all treated groups in week 7 showed
significant decreases.
SuBacute - Negative control -.significant differences were found at
all three doses on week 7. Other significant differences
were found at some doses at weeks 2 and 6.

Average Number of Implantations per Pregnant Female

Acute - Negative control - significant dose-related decreases were
observed in weeks 3 and 4 at the high dose level.
Subachte - Negative control - significant, dose-related, decreases were
observed in week 2. ‘

Average Number of Corpora Lutea

Acute - Negative control - significant decreases were observed in
weeks 3, 6 and 8. A1l three doses showed significant decreases
during week 8. Dose-relationship noted in weeks 6 and 8.
Subacute - Negative control - significant, dose-related, decrease in
week 2.

Average Preimplantation Losses per Pregnant Female

Acute - Negative control - significant, dose-related, increases in weeks

3 and 7. Significant, dose-related, decreases in week 8.
Subacute - Negative control - significant, dose-related, increases in

weeks 6 and 7.
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Average Resorptions per.Pregnént Female

Acute - Negative control - significant, dose-related, increases at
weeks 1, 2 and 6.
Subacute - Negative control - no significant findings.

Proportion of Females with One or More Dead Implantations

Acute - Negative control - no significant dose-related effects.

Subacute - Negative control - no significant increases of females with
one or more dead implants. Some weeks (1 and 4) showed
significant decreases.

Proportion of Females with Two or More Dead Implantations

Acute - Negative control - no significant effects.
Subacute - Negative control - no significant effects.

Dead Implants/Total Implants

Acute - Negative control - significant increase at high dose in week 1.

Subacute - Negative control - no significant effects.

EB BIONETICS
Litton



Ty T)

—

-3 OUY Y OTY O OTY Y Y Y T} )

-y

o

I:B BIONETICS
Litton

DOMINANT LETHAL SUMMARY TABLES
CONTRACT FDA 71-268
COMPOUND FDA 71-36
CALCIUM PROPIONATE

56



g Ml M A Mo Ml s e e B s it R e

)G ARITH
)SE DOSE WFEK

1 .

6

HISTORICAL
CONTROL
109/159=0.69
119/159=0.75
119/158=0.76
136/160=0.85
127/159=0.80
128/159=0.81

133/157=0.85

133/160=0. 84

COMPOUND

NEGATIVE

CONTROL
13/20=0.65
16/19=0. 85
16/20=0. 80
18,/20=0,90
19,/20=0.95
13/19=0.69

20/20=1.00

18/20=0.90

TABLE I
36

STUDY ACUTE

FERTILITY INDEX

DOSE LEVEL

50.000 MG/KG

14,20=0,70
17,/20=0.85

19/20=0,95
*

18/20=0.90

20/20=1.00
x

19/20=0.95%

14/20=0.70%*

15/19=0.79

DOSE LEVEL
500.000 MG/KG
17,/19=0.90
18,/20=0.90

19/20=0.95

19/20=0.95

*

18,19=0.95

17,19=0.90

16/20=0.80%

DOSE LEVEL

5000.000 MG/KG

13,/20=0.65
15,/20=0.75
19/20=0.95
*®
16/20=0.80
17,/20=0. 85
15,/18=0. 84

12/18=0.67%%

14/,18=0.78

SYMBOLS ON FIKST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USINC

THE NEGATIVE CONTRCL GROUP

SYMBOLS CN SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE HISTOMRICAL

CNE !, %
TkO !,*

o

* SIGNIFTCANTLY DIFFERENT FROM CONTROL

! SIGNIf:v.27T LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMNN)

ol
~l

CONTRCL GROUP

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P. LESS THAN 0.01

POSITIVE
CONTROL
10,/18=0.56
11/19=0.58
11/20=0.55
16,20=0.80
18/20=0.90
19/20=0,95%

20/20=1.00

16/20=0.80

R 3]

2
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COMPOUND 36 STUDY ACUTE

AVERAGFR NUMBER OF IMPLANTATIONS PER PREGNANT FEMALE

G ARITH . HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
SE DOSE WELK CONTROL CCONTROL 50,000 MG/KG 500.000 MG/XG 5000.000 MG/KG CONTROL
1 1351/109=12.4 171/13=13.2 - 162/14=11.6 199/17=11.7 168/13=12.9 52/10= 5,2%*33]
, * 4D D]
! 2 1427/119=12.0 183/16=11.4 175/17=10.3 232/18=12.9 191/15=12.7 86/11= 7.8%aD
@D oI * AL
1t ¢! 3 1435/119=12.1 217/16=13.6 . 232/19=12.2dD 239/19=12,6 221/19=11.6*%33D 93/11= 8, 5**gal
‘ *%2D I %3 D
&1 . 4 1626/136=12,0 222/18=12.3 232/18=12.9 229/19=12.1 177/16=11.13D 171/16=10, 7**37
* % DT
5 1466/127=11.5 221/19=11.6 1 231/20=11.6 201/18=11.2 212/17=12.5 - 205/18=11.4
a1
* 6 1512/128=11.8 138/13=10.6 214/19=11.3 188/17=11.1 178/15=11.9 167/19= 8.8dD
. KDDL
7 1626/133=12.2 252/20=12.6 162/14=11.6 185/16=11.6 134/12=11.2 205/20=10,3%22D
g * D AT
8 1551/133=11.7 213/18=11.8 164/15=10.9 180/15=12.0 . 156/14=11.1 205/16=12.8
. *al

SYMBOLS Od FIRST LINE DENOTE SIGNIFICANT FELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP R

& AND * = TWO-TAILED TEST
! AND @ = ONE-TAILED TEST &

SIGNIFICANT AT P LESS THAN 0.05

ONE !'8'(}."'*
SIGNIFICANT AT P LESS THAN 0.01

'J“WC !'G'U)’*

o1
[0}

. %,” SIGNT”ICANTLY DIFFERENT FROY CONTRCL
£,! SIGNTFICAN™ RELATIONSHIP WITH ARITH OR LOG DOSE (HFADING OF COLUMN)

H H
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COMPOUND

G ARITH . HISTORICAL
SE DOSE WEEK CONTROL
1 1504,109=13.8
2 1588/119=13.3
3 1565/119=13.2
&1 . u 1784/136=13.1
5 1648/127=13.0
! 6 1689,128=13.2
1

7 1767/133=13.3

1 8 1823/133=13.7

TABLE III
36 STUDY ACUTE

= F ¥ ¥ ¥ ¢ P P P

AVERAGE CORPORA LUTEA PER PREGNANT FEMALE

NEGATIVE
CCNTROL
173/13=13.3
202/16=12.6
217/16=13.6
225/18=12.5
230/19=12.1
aD
180/13=13.9

255/20=12.8

319/18=17.7

DOSE LEVEL POSITIVE

DOSE LEVEL DOSE LEVEL
50.000 MG/KG 500,000 MG/KG 5000.000 MG/KG CONTROL
181/14=12.9 227/17=13.4 181/13=13.9 91/10= 9.,1*%*22
*ED ).
186/17=10.9aD 232/18=12.9 191/15=12.7 129/11=11.7
**9dD *DAD
232/19=12.2aD 239/19=12.6 238/19=12.5 -116/11=10.6%a@D
%@D
232/18=12.9 234/19=12.3 180/16=11.3*aD 180/16=11.3%a»D
*%@2D AXDD]
201,20=12.1 217/18=12.1 213/17=12.5 - 209/18=11.6
oD *ddD
295/19=15.5 279/17=16.4%2T 231/15=15.4 213/19=11,2*aD
*%9d T *x3d X **29I *2dD
186,14=13,3 227/16=14,2 169/12=14.1 250/20=12.5

204/15=13.6**@9D199,/15=13.3

*¥DDT

**dD210/14=15.0aD 243/16=15.2
oI

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GRCUP

SYMBOLS CN SFECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE HISTORICAL CONTRCL GRO

TWO-TAILED TEST
ONE-TAILED TEST

£ AND *
! AND @

ONE 1,8,0,% SIGNIFICANT

THO !'8'(.‘.’,*

o
Y=

[}

*,d SIGNT“ICANTLY DITFTFERENT FRCM CONTROL

Up

AT P LESS THAN 0.05

SIGNIFICANT AT P LESS THAN 0.01

£,! SIGNIVICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)
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TABLE IV
COMPOUND 36 STUDY ACUTE

AVERAGF PREIMPLANTATION LOSSES PER PREGNANT FEMALE

G ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL ° DOSE LEVEL POSITIVE
SE DCSE WEEK CONTROL CCNTROL 50.000 MG/KG 500.000 MG/KG 5000.000 MG/KG CONTROL

1 153/109= 1.4 2/13= 0.2 - 19/14= 1.4%dT  28/17= 1.7#3I  13/13= 1.0 39/10=

£%23D

! 2 161/119= 1.4 19/16= 1,2 11/17= 0.7 0/18= 0.0 0/15= 0.0 43/11=
11 g6t *3D 2529 D *%22D
11 81! . 3 130/119= 1.1 0/16= 0.0 0/19= 0.0 0/19= 0.0 17/19= 0.9%23I° 23/11=
11 . . £%22D £%23D %% D

4 158,136= 1.2  3/18= 0.2 0/18= 0.0 5/19= 0.3 3/16= 0.2 9/16=
11§ 1 *%2dD £%92D * %23 D £%22D

5 182/127= 1.4 9/19= 0.5 10,20= 0.5 16,18= 0.9 1/17= 0.1 4/18=

116 18 #%2D *%29D *%22D

6 177/128= 1.4 42/13= 3.2 81/19= 4.3 91,17= 5.4 - 53/15= 3.5 46/19=
11 sE1t *91I *%20T 2520 I  *%23I
115! 7 141,133= 1.1 3/20% 0.2 20/10= 1.7*#*2dI 42/16= 2.6%%adI 35/12= 2.9%*23I 45/20=
11 g 1t %% D oI *D I | 21
! 8 272/133= 2.1 106/18= 5.9 40/15= 2.73D 19/15= 1.3%*22D 54/14= 3,9 38/16=
1§ 1t *%22 1 21 %221

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RFLATION?HIPS AND DIFFERENCES USING
THE. HISTORICAL CONTRCL GROUP .

TWO-TAILED TEST
ONE-TAILED TEST

& AND *
! AND @

ONE !,8,w,* = SIGNIFICANT AT P LESS THAN (0.05

TnC 1,6,0,% SIGNIFICANT AT P LESS THAN 0.01

(=2}
o

%*,d SIGN{¥ICAYTLY DIFFERENT FRCM CONTROL
£,' SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUNN)

-

3.9%%x2n
*aT

3.9%1I
*aI

2. 1*331

2. 3%%00a°
xXQD.

2.4%aaD
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TABLE V
COMPOUND 36 STUDY ACUTE

AVERAGE RESCRPTIONS (DEAD IMPLANTS) PER PREGNANT FEMALE

G ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
SE DOSE WEELK CONTROL CONTROL 50.000 MG/KG 500.000 MG/KG 5000.000 M
1§ ! 1 28/109=0.26 3/13=0.24 - 6/14=0,43 6/17=0.36 13/13=1.00
11 61!
! 2  53/119=0.45 4,/16=0.25 15/17=0.89 47/18=2.62%3L 41/15=2,74
11 g6t X

3 61/119=0.52 10/16=0.63 21/19=1.11 4/19=0.22 4,/19=0,22

. @D

4 62/136=0.46 12/18=0.67 4/18=0.23 2/19=0.113D 5/16=0.32
! ' @D *%33D

5  74/127=0.59 6,19=0.32 6/20=0.30 6/18=0.34 1/17=0.06
118 11
11 ! 6 58/128=0.46 2/13=0.16 5/19=0.27 17/17=1.000I  12/15=0.80

! *@D ‘

7 65/133=0,49 1/20=0.05 0/14=0,0 1/16=0.07 0/12=0.0
11 & ¢ *xDDD *%3aD  ®%93D

8 71/133=0.54 5,18=0.28 3/15=0.20 5/15=0.34 5/14=0.36

*2D

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS 0Y SFCOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE. HISTCRICAL CONTRGCL GROUP

& AND * = TWO-TAILED TEST .
! AND @ = ONE-TAILED TEST

ONE 1,8,u,% = SIGNIFICANT AT P LESS TUAN 0.05
TwG 1,6,i3,% = SIGNIFICANT AT P LESS THAN 0.01

o

*,) SIGNI7ICANTLY DIFFERENT FRCM CONTROL

£,1 SIGNTFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMNMN)

G/KG

21
*2X

D1
a1

@D

¥*23D

*2X

*%xDDD

POSITIVE
CCNTROL

42/10=4,20%%321
201

36/11=3.28%*231
*%DDT

14/11=1.28
*DI

73/16=4.57**2dI
*%DDI

16/18=0.89

23/19=1.22%*2931
**2DTI

- 1/20=0.05

*¥*@aD

© 13/16=0.82
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TABLE VI
COMPOUND 36 STUDY ACUTE
PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS
HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
CONTROL CCNTRCL 50.000 MG/KG 500.000 MG/KG 5000.00C MG/KG
24/109=0,23 3/13=0.24 3/14=0.22 " 6,/17=0.36 7/13=0.54
*
38/119=0.32 3/16:0.19 7/17=0.42 8/18=0.45 7/15=0.47
39/119=0.33 5/16=0.32 '5/19=0.27 3/19=0.16 3/19=0.16
u6/536=o.3u 6,18=0,34 3/18=0.17 2/19=0.11 4/16=0.25
45/127=0.36 4/19=0,22 5/20=0.25 4,/18=0.23 1/17=0.06
*
44,/128=0.35 2/13=0.16 3/19=0.16 7/17=0.42 8/15=0,54%
46,/133=0.35 1,20=0.05 0/14=0.0 1/16=0.07 0/12=0.0
L33 *x Rx *
50/133=0.38 4,/18=0,.23 3/15=0.20 4/15=0.27 5/14=0.36

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RFLA”IONSHIPS AND DIFFERENCES USING
THE HISTCRICAL CONTRCL GROUP

[ L]

* SIGNIFICANTLY DIFFERENT FRCM CCNTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

[=4)
n

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

=P TR T

POSITIVE
CONTROL

8/10=0.80%%
Ak

7/711=0.64%*
*

T7/11=0.64
*

14/16=0, 88%%
% %

- 8/18=0.45

13/19=0.69%%
ok

1/20=0.05
¥

6/16-‘-0.38
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TABLE VII

COMPOUND 36 STUDY ACUTE

PORPORTION OF FEMALFS WITH TWO OR MORE DEAD IMPLANTATIONS

)G ARITH HNISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
JSE DOSE WEEK CONTROL CONTROL 50,000 MG/KG 500.000 MG/KG 5700.000 MG/RG CONTROL
". % 2%k % %
2 14/119=0.12 1/16=0.07 b/17=0.24 5/18=0.28 4,/15=0.27 7/11=0.64*%*
* %
3 17/119=0.15 4/16=0.25 3/19=0.16 1/19=0.06 1/19=0.06 5/11=0.46
. % %
4 12/136=0.09 3,18=0.17 1/18=0.06 0/19=0.0 1/16=0.07 13/16=0.82%%
* %
5 18/127=0.15 2/19=0.11 1/20=0.05 2/718=0.12 0/37:0.0 4/18=0.23
6 13/128=0.11 0/13=0.0 2/19=0. 11 4,17=0.24 3/15=0.20 6/19=0.32%
% %
7 14/133=0. 11 0/20=0.0 0/14=0,0 0/16=0,0 0/12=0.0 0/20=0.0
8 18/133=0.14 1,/18=0.06 0/15=0.0 1/15=0.07 0/14=0.0 4/16=0,25
SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP
SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFFRFNCLS USING
THE.HISTORICAL CONTECL GEOUP
CNE !,* = SIGNIFICANT AT P LESS THAN 0.05
TWO 1,* = SIGNIFICANT AT P LESS THAN 0.01
&

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFTCANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

[=))
w
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COMPOUND 36

TABLE VIIX

STUDY ACUTE

DEAD IMPLANTS / TOTAL IMPLANTS

HISTORICAL NEGATIVE
WFZK CONTROL CONTROL
1 28/1351=0.03

3/171=0.02 -
2 53/1427=0.04 4,/183=0.03
3 61/1435=0.0C5 ?0/217=0.05
4 62;5626=0.04 12/222=0.06

5 74/1466=0.06 6,/221=0.03
*dD

6 58/1512=0.04 2,138=0.02

7  65/1626=0.04 1,252=0.01

*%d@D

8 71/1551=0.05 5,/213=0.03
aD

DOSE LEVEL
50.000 MG/KG
6/162 0.0

15/175=0.09
21/232=0.10
4/232=0.02
6/231=0.03
5/214=0.03

0/162=0.0

3/164=0.02

DOSE LEVEL

*aD

**d2D

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING

THE NEGATIVE CONTRCL GROUP

SY¥BOLS ON SLCOND LINE DENOTE SIGNIFICANT
THE. HISTORICAL CONTROL GROUP

TWO-TAILED TEST

*
nn

D ONE-TAILED TEST

ONE *,@ = SIGNIFICANT AT P LESS THAN 0.05
TWO @ = SIGNIFICANT AT P LESS THAN 0.01
o

B

*,3 SIGNIFICANTLY DIFFFRENT FRCM CCNTROL

DIFFERENCES USING

6/199=0.04

47/232=0.2121
4/239=0.02
2/229=0.01
6/201=0.03

17/188=0.10
1/185=0.01

5/180=0,03

DOSE LEVEL
500.000 MG/KG 5000.0C0 MG/KG

I

*ddD

**2dD

*x2aD

4/221=0.02

5/177=0.03

1/212=0.01

12/178=0.07

0/134=0.0

5/156=0.04

13/168=0.08%31

*9I

41/191=0.2231

eI

*2D

*%daD

POSITIVE
CONTROL

B2/ 52=0,81%%*q
*%73 D

36/ 86=0.U42%%d
**}ﬂé}

14/ 93=0.16*AT
*0I

73/171=0.43%%3.
L )

16/205=0.080T
23/167=0. Tu**q;
A

1/205=0.0121
*H 5P

13/205=0, 07



i B B B Bias B Biae B oss Mies o

TABLE I ‘
COMEOUND 36 STUDY SUBACUTE
FERTILITY INDEX
G ARITH HISTORICAL NEGATIVE DOSE LEVFL DOSE LEVEL DOSE LEVEL
SE DOSE WFZK CONTROL CONTROL 50,000 MG/KG SC0.000 MG/KG 5000.000 MG/KG
1 104/159=0.66 13,/19=0.69 12,/20=0.60 9/19=0.,48 12/20=0.60
2 118/160=0.74 14,20=0.70 14/20=0.70 19/20=0.95% 14,/20=0.70
*
3 119/159=0.75 12/19=0.64 148/19=0.74 15/20=0.75 14/19=0.74
"4 120/154=0.78 16/19=0.85 12/20=0.60 16,/20=0.80 17,/20=0. 85
5 122/157=0.78 18,/20=0.90 19/20=0.95 17/19=0.90 18,/20=0.90
6 136/159=0.86 18,/19=0.95 11/20=0.55%%  18/20=0.90 13/18=0.73
a% e
7 135/155=0.88 19/19=1.00 9/19=0.48%%  12/20=0.60%%  12/19=0,64%%

% %

%

= =9 =P =j =y p oy

% K

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP

SYMBOLS N SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTRCL GROUP

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFTCANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

S9
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TABLE II
CCMPOUND 36 STUDY SUBACUTE

AVERAGE NUMBER OF IMPLANTATIONS PER PREGNANT FEMALE

G ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
SE DOSE HFEK . CONTRCL CONTROL 50.000 MG/KG 5C0.000 MG/KG 5000.000 MG/XKG
- 1 1231,104=11.8 167/13=12.9 - 150/12=12.5 108/ 9=12.0 163/12=13.6
!o§ ! *20T
! 2 1476,118=12.5 190/14=13.6 178/14=12.7 222/19=11.7%aD 164/14=11,72D
DI
! gt 3. 1405/119=11.8 139/12=11.6 155/14=11.1 181/15=12.1 181/14=12.991
! . | *3T
4 1414,120=11.8 191/16=11.9 137/12=11.4 180/16=11.3 195/17=11.5
5 1462/122=12.0 219/18=12.2 237/19=12.5 199/17=11.7 231/18=12.8
a1
6 1626/136=12.0 179/18= 9.9 108/11= 9.8 183/18=10.2 132/13=10.2
1t & ! | *%2DD aD *3D
7 1566,135=11.6 204/19=10.7 100/ 9=11.1 137/12=11.4 139/12=11.6
aD A

SYMBOLS ON FIERST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMéOLS (0N SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTRCL GEOUP

& AND * = TWO-TAILED TEST
! AND @ = ONI-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

ONE !'8".1),*
TWO !'8".:"'*

%*,d SIGNIFICANTLY DIFFERENT FRCM CONTROL
£,!' SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMNN)

N
(=]
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TABLE III
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ARITH

1
.

(]

()

& ¢

1

9

WEDRK

- HISTORICAL
CONTROL
1385,104=13. 3
1599,118=13.6
1535,119=12.9
1499 ,120=12.5
1554 /1222127

1809,136=13.3

1711,135=12.7

CCMPOUND 36 STUDY SUBACUTE

AVERAGE CORPCRA LUTEA PER PREGNANT FEMALE

NEGATIVE DOSE LEVEL
CCNTROL 50.000 MG/KG
171,13=13.2 - 156/12=13.0
194,/14=13.9 178/14=12.7
139/12=11.6 168/14=12.0
' *DD
198/16=12. 4 144,12=12.0
219/18=12.2 237/19=12.5
193/18=10.7 130/11=11.8
*%*9aD
*DD

DOSE LEVEL " DOSE LEVEL
5€0.,000 MG/KG 5000.000 MG/KG

117/ 9=13.0 175/12=14,6

227/19=12.0%3aD 173/14=12, 4*dD

*%DdD *aD
183/15=12.2 183/14=13. 121
192/16=12.0 207/17=12.2
211/17=12.4 231/18=12.8

220/18=12.201I 171/13=13, 201

157/12=13. 101 167/12=13.9%3a1

SYMBOLS N FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL

GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTRCL GROUP

& AND * =
! AND @ =

ONE 1,8,

’

THO-TATLED TEST
ONE-TAILED TEST

7

TWO 1,6,4,%

= SIGNIFICANT
= SIGNIFICANT

AT P LESS THAN C.05
AT P LESS THAN 0.01

%#,D SIGNIFICANTLY DITFFERENT FRCM CCONTROL )
. &,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

(=)
~



TABLE IV
COMPOUND 36 STUDY SURACUTE

"AVERAGE PREIMPLANTATION LOSSES PER PREGNANT FEMALE

0G ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
OSE DOSE WFEK CONTEOL CCNTROL 50.000 MG/KG 500.000 MG/KG 5000.000 MG/KG
! : 1 154,104= 1.5 4/13= 0.3 - 6/12= 0.5 9/ 9= 1.0 12/12= 1.0
*%22D xxDDD
2 125/118= 1.1  4/14= 0.3 0/14= 0.0 5/19= 0.3 9/14= 0.6
A% | : *%3@D #%9D *%DD
.3 130/119= 1.1 0/12= 0.0 13/14= 0.9 2/15= 0.1 2/14= 0.1
61! & 1 - ®£DDD #%22D *%3 2D
4 85/120= 0.7 7/16= 0.4 7/12= 0.6 12/16= 0.8 12/17= 0.7
5 92/122= 0.8 0/18= 0.0 0/19= 0.0 12/17= 0.7 0/18= 0.0
511 & 11 ' *%33D *%22D *%7 D
511§ 1 6. 183/136= 1.4 14/18= 0.8 22/11= 2.021 37/18= 2.1%3I 39/13= 3.0%33T
511 6 11 A1 *9T
511 & ! 7  145,135= 1.1 11/19= 0.6 13/ 9= 1.431 20/12= 1.791 28/12= 2.3%23I
511 & ! | *9T

SYMBOLS ON FIPRST LINE DFNOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTKCL GROUP ,

TWO-TAILED TEST : i ’
ONE~-TAILED TEST

& AND *
! AND @

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

OHE ',86,0,%
TWO !,&6,,%

SIGUTFICANTLY DIFFERENT FRCM CCNTROL .
SIGKIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

e 2

*,
£ e

89
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COMPOUND 36 STUDY SUBACUTE

AVERAGE RESORPTIONS (DEAD INMPLANTS) PER PREGNANT FEMALE

0G ARITH . HISTORICAL NEGATIVE DOSE LEVFL DOSE LEVEL DOSE LFVEL
OSE DOSE WLEK CONTRCL CONTROL 50.000 MG/KG 500.000 MG/KG 5000.000 MG/KG
. 1  40/104=0.39 8/13=0.62 - 5/12=0.42 3/ 9=0.34 9/12=0.75
! | a1
2 59/118=0.50 18/14=1.29 33/14=2.36 49,19=2.58 16/14=1.15
| 4
3 69/119=0.58 3,12=0.25 _  4/14=0.29 0/15=0.0 1/14=0.08 :
511 & 1 - ' ' *% D *x%DDD
511 6 11 4  66/120=0.55 7/16=0.044 3/12=0.25 3/16=0.19 0/17=0.0 **2aD
511 E61Y *3D *%3 2D
5 78/122=0.64  7,18=0.39 7/19=0.37 12/17=0.71 7/18=0.39
aD
6 62/136=0.46 1/18=0.06 15/11=1.37 0/18=0.0 4/13=0.31
! *%2DD *%29D
7  70/135=0.52 5,19=0.27 0/ 9=0.0 2D 4/12=0,34 1/12=0.09
1 _ *%29D *%22D

SYMBOLS ON FIXRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERFNCES USING
THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTRCL GROUP

TWO-TAILEL TEST

& AND *
ra ONE-TAILED TEST

ND 3

Hou

NE !,6,3,% = SIGNIFICANT AT P LESS THAN 0.05
%0 !,&,0,% = SIGNIFICANT AT P LESS THAN 0.01

= Re]

*

? SIGNIFICANTLY DIFFEFENT FRCM CCNTEROL
! SIGKIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

"

’
r

N
O



TABLP VI
COMEOUND 36 STUDY SUBACUTE

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

OG ARITH HISTORICAL NEGATIVE DOSF LEVEL DOSE LEVEL - DOSE LEVEL

OSE DOSE WEEK CONTRCL : CCNTROL 50.000 MG/KG 500.000 MG/KG 5000.000 MG/KG
5 1 31,104=0.30 7/13=0.54 5752=0.25 1/ 9=0.12% 7/12:0.59*
2 38/118=0.33 7/14=0,50 7/14=0,50 6/19=0.32 4/14=0.29
E ‘ 3 U2/119;0;36 ; 2/12:6.17 3/14=0.22 0s15=0.0 ;* 1/1&:0.08*
3 53» 4 .ué;126=0.35 6/16:0.38 3/12=0.25 3/16:0.19 0/17=0.0 ::
5 54/122=0.45 5,/18=0.28 4/19=0.22 4Ls17=0.24 6/18=0.34
5 6 43/136=0.32 1/18:0.06* 2/11=0.19 0/18=0.0 ” . 2/13=0.16
7 42/135=0.32 3/19=0.16 0/ 9=0.0 3/12=0.25 1/12=0.09 |

%

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISJORICAI CONTRCL GROUP

[

SIGVIFICANT AT P LESS THAN 0.05

%*
4
* SIGHIFICANT AT P LESS THAN 0.01

[

ONE
T %0
* SIGNIWICANTLY DIFFERENT FRCM CCNTROL

! SIGNIVICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUWNN)

xv

0/
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TABLE VII
COMPOUND 36 STUDY SUBACUTE

PORPORTION OF FEMALES WITH TWO OR MORE DEAD IMPLANTATIONS

,0G  'ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LFEVEL DOSE LEVFL

)OSE DOSE WEEK CONTROL CCNTRCL 50.000 MG/KG 500.000 MG/KG 5000.000 MG/RG
| 1 8/104=0.08 1/13=0.08 - 57%2:0.17 1/ 9=0.12 2/12=0.17
2 10/118:0.09 a/1u=o.29* 5/14=0.22 4,19=0.22 - 3/14=0.22
3 17/119=0.15 ‘ 1/12=0.09 1/14=0.08 0/15=0.0 0/14=0,0
4 15/120=0.13 i/16=0.07 0/12=0.0 0/16=0.0 0/17=0.0
5 19/122=0.16 2718=0.12 3/19=0.16 2/17=0.12 1/18=0.06
6 13/136=0.10 0/18=0.0 2/11=0.19 0/18=0.0 1/13=0.08
7 16/135=0.12 2/19=0.11 0/ 9=0.0 1/12=0.09 0/12=0.0

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTECL GEOUP

STIGNITICANT Af P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

#* 3
non

* SIGNIFICANTLY DIFFERENT FRCM CCNTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF -COLUMN)

¥
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TABLE VIII
CCMPOUND 36 . STUDY SUBACUTE

DEAD IMPLANTS / TOTAL INPLANTS

. HISTORICAL NEGATIVE DOSE LEVEL DOSF LEVEL DOSE LEVEL
WFEK CONTROL CONTROL 50.000 MG/KG 500.000 MG/KG 5000.000 MG/KG
1 40,/1231=0.04 8/167=0.05 - 5/150=0.04 3/108=0.03 9/163=0.06
2 59/1474=0.05 18/190=0.10 33/178=0.19 49,222=0,23 16/164=0,10
. *aI
3 69/1405=0.05 3,/139=0.,03 4,155=0.03 0/181=0.0 _ 1/181=0.01
. : : *%23D *%3AD
4 66,/1414=0.05 7/191=0.,04 3/137=0.03 3/180=0.02 0/195=0.0
*2D
5 78/1462=0,06 7,/219=0.04 7/237=0.03 12/199=0.07 7/231=0,04 )
‘ 2D oD *@D
6 62/1626=0.04 1/179=0.01 15/108=0.14 0/183=0.0 - 4/132=0.04
*adD *%aD
7 70/1566=0.05 5,/204=0,.03 0/100=0.,0 4/137=0.03 1/139=0.01
. ®%DDD N xXEkDDD

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE HISTORICAL CONTRCL GROUP

TWO-TAILED TEST

<Y
nn

ONE-TAILED TEST
ONE *,d = SIGNIFICANT AT P LESS THAN 0.05
TWO *,d = SIGNIFICANT AT P LESS THAN 0.01 2

%*,d SIGNIFICANTLY DIFFERENT FROM CONTROL
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APPENDICES

II. MATERIALS AND METHODS

A. Animal Husbandry

1. Animals (Rats and Mice)
Ten to twelve week old rats (280 to 350 g) and male
mice (25 to 30 g) were fed a commerical 4% faf diet and water ad libitum until
they were put on experiment. Flow Labpratories random-bred, closed colony,
Sprague-Dawley CD strain rats were used in the cytogenetic studies. Flow
Laboratories ICR male mice were employed in the Host-Mediated Assay.
2. Preparation of Diet
A commercial 4% fat diet was fed to all animals. Periodic

tests to verify the absence of coliforms, Salmonella and Pseudomonas Sp. were

performed.
3. Husbandry .

Animals were held in quarantine for 4-11 days. Mice
were housedafive to a cage and rats one to five to a cage. Animals were
identified by ear punch. Sanitary cages and bedding were used, and changed
two times per week, at which time water containers were cleaned, sanitized
and filled. Once a week, cages were repositioned on racks; racks were re-

positioned within rooms monthly. Personnel-handling animals or working within

animal facilities wore head coverings and face masks, as well as suitable garments.

Individuals with respiratory or other overt infections were excluded from the

animal facilities.

B. Dosage Determination

1. Acute LD50 and L05 Determination

Since the compounds proposed for testing are.included in

| m BIONETICS

tton
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the %ood additive regulations as "generally recognized as safe" (GRAS), it
was expected that a large number of them would be sufficiently non-toxic

so that determination of a LDgy or a LD would be of no practical value. In
fact, this has been our experience with praviously tested compounds from
this 1ist. In the case of these relatively non-toxic compounds, attempts
were made to assure that the amounts to be admfnistered would not affect
the animé]s by means (mechanical, physical, etc.) related to their bulk
rather than to their toxicity. In the cases of certain compounds where

a LD50 or a LD5 could not be determined, an exceedingly high concentration,
5 g/kg, was employed and accepted as the LD5 level. In cases where the
toxicity was high enough to allow determination of a LD5, the following-
protocol was used.

Thirty rats of the strain chosen for studies described
below and of approximately the age and weight specified were as§igned at randém
to six groups. Each group was then given, using the chosen route of admin-
istration, one of a series of dosages of the test compound following a log-
arithmic dosége scheme. The series of dosages were derived from a considera-
tion of whatever toxicity information was available for the particular test
compound. The objective in selecting dosages was to choose values which would
cause mortalities between 10% and 90%.

When information was inadequate to derive a suitable series
of dosages, five rats were used to identify the proper range. Each of these
was given one of a widely spaced (differing by 10X) series of doses. This
was confidently expected to suffice for derivation of the series of dosages

to be used in the LD50 determination.

[.B BIONETICS .
Litton : :
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The mortalities observed when the series of dosagss were
given to the 30 rats were then subjected to a probit analysis and calculation
of LD50, LDS, slope and confidence limits by the method of Litchfield ind
Wilcoxon. The highest dose level used was either a finite L05 or 5000 mg/kg.
The intermediate level used was either 1/10 of the finite LDy or 2500 ing/kg.
The low level used was either 1/100 of the finite L05 or 30 mg/kg.

| 2. Subacute Studies
~ Subacute doses were identical to those used in the acute
studies. Each subacute study animal was given the acute dosage once a day
for each of five consecutive days (24 hours apart).

C. Mutagenicity Testing Protocols

1. Host-Mediated Assay

Flow Laboratories ICR random-bred male mice were used in
this study. In the acute and subacute studies ten animals, 25-30 g each, wére
employed at each dose level. Solvent and positive controls were run at all
times. The positive control (dimethyl nitrosamine) was run by the acute
system on]& at a dose of 100 mg/kg for Sa1mone]1a. For yeaét, ethyl methane
sulfonate (EMS) intramuscularly injected at a dose of 350 mg/kg was used.
The solvents used and the toxicity data are presented in the Results and
Discussion Section of the report. _

The indicator organisms used in this study were: (1)

two histidine auxotrophs (his G-46, TA-1530) of Salmonella typhimurium, and

(2) a diploid strain (D-3) of Saccharomyces cerevisiae. The induction of

reverse mutation was determined with the Salmonella; mitotic recombination
was determined with yeast. Chemicals were evaluated directly by in vitro

bacterial and yeast studies prior to, or concurrent with, the studies in
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mice. Only animals on the subacute studies were not fed the evening prior to
compound administration. The Salmonella were carried in tryptone yeas<:
extract gel, transferred weekly. They were transferred to tryptone yeast
extract broth 48 hours before use: they were transferred a second timz

from broth to broth 24 hours prior to use, and again 8 hours before use.

The mouse inoculum was prepared by transferring 4 ml of the 8-hour broth
culture to 50 ml1 broth bottles which had been prewarmed at 37°C. Exponential
log-phase organisms were inoculated intraperitoneally into the;mice approxi-
mately 2-1/2 hours later when the appropriate density indicatiﬁg 3.0 x 108

cells/ml was reached. The Saccharomyces was carried in yeast complete agar.

The inoculum was prepared by harvesting the organisms from the surface of

the plates with sterile saline. The cells were washed three times with sterile
saline and suspended in a concentration of 5.0 x 108 cells/ml1. Two ml of

the suspension was inoculated into each mouse intraperitonea]]y. Total

plate counts on Salmonella were on tryptone yeast extract and for Saccharomyces

on yeast complete medium.
a. Acute study .
Three dosage levels (usage, intermediate [determined
as discussed previously], and LD5) were administered orally by intubation to

ten mice. Positive controls and negative vehicle controls were included in

each study. A1l animals received 2 ml of the indicator organism intraperitoneally.

Each ml contained 3.0 x 108 cells for Salmonella and 5.0 x 108 cells for

Saccharomyces. Three hours later, each animal was killed and 2 m1 of sterile

saline was introduced intraperitoneally. As much fluid as possible was then
aseptically removed from the peritoneal cavity. Dilution blanks for bacteria -

containing 4.5 ml of serile saline were prepared in advance. Tenfold serial
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dilutions were made of eqch peritoneal exudate (0.5 ml exudate + 4.5 ml saline)
yielding a concentration series from 100 (undiluted peritoneal exudate) through
1077, For enumeration of total bacterial counts, the 107 and 1077 dilutions
were plated. on tryptone yeast extract agar, 3 p]ates/sahp]e, 0.2 ml sample/
plate. Each sample was spread over the surface of the plate using a bent glass
rod immersed in 95% ethanol and f]amed just prior to use. In plating for the
total mutant counts on minimal agar, the ]00 dilution was used, 0.2 ml being
plated on each of 5 plates. The plating procedure was identical to that
followed for the tryptone yeast extract agar plates. All plates were incubated
at 37°C, tryptone yeast extract agar plates for 18 hours and minimal agar plates
for 40 hours. For yeast mitotic recombination, dilution blanks containing 4.5
ml of sterile saline were prepared in advance. Tenfold serial dilutions were
made of each sample yielding a series from 100 to 10'5. Samples of 0.1 ml of
the 10'5, 10'4, and 1073 dilutions were removed and plated on complete medium

(10 plates each). A1l plates were incubated at 30°C for 40 hours. The 10'5

4

di]utions‘were used to determine total populations and the 10° " and ]0'3 plates

were examined after an additional 40 hours at @°C for red sectors indicating
a mutation. Bacterial scoring was calculated as follows:

Total mutants on 5 plates x appropriate exponent =
CFU/m1 (CFU is Colony Forming Units) of sample plated CFU/ml x one/dilution
factor (100 - 10'7) = CFU/ml in undiluted exudate. The mutation frequency (MF)

calculated for each sample was:

Mp = fotal mutant cells
total population

(MFt/MFc = 1.00 for
MF of experimental sample control sample) ’

MFt/MFC = MFof control sampTe
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Yeast mitotic recombinants (presumptive ade 2,
his 8 homozygotes) were seen as red colonies or as red sectors on a normally
white yeast zolony. The plates (from 10'4 and ]0'3 di]utions)iwere scanned
under the 10X lens of a dissecting scope to enumerate the red colonies and

5

sectors. Population determinations were made from the 107" dilution plates.

A recombinant frequency (RF) was calculated:

RF = {otaT nanber colonTes sersened
b. Subacute study
Similar groups of animals at each dose level re-
ceived five oral doses of the test compound 24 hours apart. Within 30 minutes
after the last dosing, the animals were inoculated with the test organism and
handled in the same fashion as those in the acute study.

C. In vitro study

Cultures of S. typhimurium histidine auxotrophs
(G-46 and TA-1530) were plated on apprppriate media. The test compound was then
added to the plate, either in the form of a microdrop of solution (0.01 to 0.25
ml) applied to a smaf] filter paper disc resting on the agar or agsma]] crystal

applied directly to the agar. Tenfold serial dilutions of the culture were

employed and plated so as not to miss the optimum cell density for mutant growth.

Mutant colonies were observed and scored. Strain D-3 Saccharomyces cells at

proper dilutions were shaken with the test compound, diluted, and plated at
50% survival level or above (see HMA Supplementary Materials and Methods). Red
sectors were then scored and the frequency calculated after suitable incubation.

Negative and positive controls were run concurrently. The positive control was

EMS for Salmonella and Saccharomyces. The in vitro Salmonella tests were reported
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- as (+) or (-) or questiongb]e{ the in vitro Saccharomyces tests were reported

as sample concentrations, percent survival, and recombinants/]O5 survivors,

For the Saccharomyces a 50% survival level, e.g., an arbitrary 5.0% w/v test

level, was used when no LD50 was determinrable.
2. Cytogenetic Studies
a. In vivo study
Ten to twelve week old, male, albino rats obtained
from a closed colony (random-bred) were used. A total of 59 animals in the
acute study and 18 animals in the subacute study was used, as illustrated in

the following protocol.

Number of Animals Used

Acute Study

Treatment Time Killed After Administration
6 Hours 24 Hours 48 Hours
High Level 5 5 .5
Intermediate Level 5 5 5
Low Level 5 5 5
Positive Control 0 0 5
Negative Control 3 3 3

- Subacute Study

Five doses 24 hours apart; animals killed 6 hours after last dose.

Treatment Killed After Administration
High Level 5

Intermediate Level 5

Low Level 5

Negative Control 3

A1l animals were dosed by gastric intubation.

Four hours after the last compound administration,

and two hours prior to killing, each animal was given 4 mg/kg of colcemid intra-
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peritoneally in order to arrest the bone marrow cells in C-mitosis. Animals
were killed by using COZ’ and the adhering muscle and epiphysis of one femur
were removed. The marrow "plug" was removed with a tubercu]inlsyringe and
an 18 gauge needle, aspirated into 5 ml of Hanks' balanced salt solution (BSS)
in a test tude and capped. The specimens were centrifuged at 1,500 RPM in a
table-top ceatrifuge for 5 minutes, decanted, and 2 m1 of hypotonic 0.5% KCl
solution was added with gentle agitation to resuspended the cells. The speci-
mens were then placed in a 37°C water bath for 20 minutes in order to swell
the cells. Following centrifugation for 5 minutes at 1,500 RPM: the super-
natant was decanted and 2 m1 of fixative (3:1 absolute methanol:glacial acetic
"acid) was added. The cells were resuspended in the fixative with gentle
agitation, capped, and placed at 4°C for 30 minutes. The specimens were
again centrifuged, decanted, 2 ml of prebared fixative was added, and the
cells were resuspended and placed at 4°C overnight.

The following day the specimens were again centri-
fuged, decanted and 0.3 - 0.6 ml of freshly prepared fixative was added to
obtain a suitable density. The cells were resugpended and 2 - 3 drops of the
suspension were allowed to drop onto a clean, dry slide held at 15° from the
horizontal. As the suspension flowed to the edge of the slide, i£ was ignited
by an alcohol burner and allowed to flame. Following ignition, the slides were
allowed to dry at room temperature overnight. Duplicate slides were prepared.
The slides were stained using a 5% Giemsa solution (Giemsa buffer pH 7.2) for
20 minutes, rinsed in acetone, 1:1 acetone:xylene, and placed in fresh xylene
for 30 minutes. The slides were then mounted using Permount (Fisher Scientific)
and 24 x 50 mm coverglasses. The coverglasses were selected to be 0.17 mm

+ 0.005 mm in thickness by use of a coverglass micrometer. The preparations
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were examined using Leitz Qrtho]ux I & IT microscopes with brightfield optics
and xenon light sources. These specimens ware scanned with 10X and 24X objecf
tives and suitable metaphase spreads that ware countable were then examired
‘critically using 40X, 63X or 100X 0i1 immersion flatfield apochromatic ohjec-
tives. Oculars were either 12X or 16X widefield periplanatics and the tube
magnification either 1X or 1.25X. Thg filters used were either a didymium
(BG20) or a Schott IL570 myu interference filter.

The chromosomes of each cell were counted and only
diploid cells were analyzed. They were scored for chromatid gaps and breaks,
chromosome gaps and breaks, reunions, cells with greater than ten aberrations,
polyploidy, pulverization, and any other chromosomal aberrations which were
observed. They were recorded on the currently used forms and expressed as
percentages on the summary sheets. Fifty metaphase spreads'were scored per
animal. Mitotic indices were obtained by counting at least 500 cg]]s and
the ratio of the number of cells in mitosis/the number of cells observed was
expressed as the mitotic index.

Positive controls in Fhe acute study consisted of
animals which had been given the known mutagen Triethylene Melamine (TEM) admin-
istered intraperitoneally at a level of 0.30 mg/kg. Negative controls on the
acute and subacute studies consisted of the vehicle in which the compound was
administered. The dosage levels, solvents and toxicity data are included in
the Results and Discussion Section of the report.

b. In vitro study
Human embryonic lung cultures (WI-38) which were

negative for adventitious agents (viruses, mycoplasma) which may interfere
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were used. These cells were employed at nassage level 19. The cells had

been transferred using 0.025% trypsin and planted in 32 oz. prescripticn
bottles containing 40 ml of tissue culture medium. When growth was approxi-
mately 95% confluent the cells were removed from the glass using trypsin,
centrifuged, and frozen in tissue culture medium containing dimethyl sulfoxide
(DMSO). Cells were frozen in vials in the vapor phase of liquid nitrogen at

6 cells/ml. When needed, the vials were removed from

a concentration of 2 x 10
liquid nitrogen, quick-thawed in a 37°C water bath, washed freeLof DMSO, sus-
pended in tissue culture medium (minimal essential medium [MEM] plus 1%

glutamine, 200 units/ml of penicillin and 200 ug/ml of streptomycin and

" 15% fetal calf serum) and planted in milk dilution bottles at a concentra-

tion of 5 x 105 cells/ml. The test compound was added at three dose levels
using three bottles for each level, 24 hours after planting. The dose levels
required a preliminary determination of a tissue culture toxicity. This was
accomplished by adding logarithmic doses of the compound in saline to a series
of tubes containing 5 x 105 cells/ml which were almost confluent. The cells
were examined at 24, 48, and 72 hours. Any cytopathic effect (CPE) or inhibi-
tion of mitoses was scored as toxicity. Five more closely spaced dose levels
were employed within the two logarithmic dosages, the higher of which showed
toxicity and the lower no effect. The solvents used and the range finding
data are presented in the toxicity data report under Results and Discussion.
The dose level below the lowest toxic level was employed as the high level.
Logarithmic dose levels were employed for the medium and Tow levels.

Cells were incubated at 37°C and examined twice

daily to determine when an adequate number of mitoses were present. Cells were

harvested by shaking when sufficient mitoses were observed, usually 24 - 48
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hours after planting, cgntrifuéed, and f-xed in absolute methanol:glacial
acetic acid (3:1) for 30 minutes.

The specimens were centrifuged, decanted, and
suspended in acetic acid-orcein stain (2.0%) and a drop of suspension placed
on a clean dry slide. Selected coverglasses 0.17 mm in thickness were placed
on the suspension and the excess stain gently expressed from the slide. The
coverglasses were sealed with clear nail polish and examined immediately.

The microscopes, objectives, oculars, filters
and 1ight sources were enumerated under the metaphase description. Positive
controls used were TEM (at a concentration of 0.1 mcg/ml dissolved in saline)
and negative controls which consisted of the vehicle in which the test compound
was dissolved, which was 0.85% saline. Data were reported on forms currently
used and expressed as percentages on the anaphase summary sheets.

3. Dominant Lethal Assay

In this test, male and female random bred rats from a
closed colony were employed. These animals were 10-12 weeks old at the time
of use. Ten male rats were assigned to each of.5 groups; 3 dose levels selected
as described above, a positive control (triethylene melamine) (TEM) and a
negative control (solvent only). The positive control was administered intra-
peritoneally. Administration of the test compound was orally by intubation
in both the acute study (1 dose) and in the subacute study (1 dose per day
for 5 days). Following treatment, the males were sequentially mated to 2
females per week for 8 weeks (7 weeks in the subacute study). Two virgin
female rats were housed with a male for 5 days (Monday through Friday). These
two females were removed and housed in a cage until killed. The male was

rested on Saturday and Sunday and two new females introduced to the cage on
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Monday. It has been our experience that conception has taken place in more
than 90% of the females by Friday and that the two day rest is beneficial to
the male as regards subsequent weekly matings. Females were killed using CO2
at 14 days after separating from the male, and at necropsy the uterus was
examined for deciduomata (early deaths), late fetal deaths and total implanta-
tions.

Sufficient animals were provided in our experimental
design to accommodate for any reduction in the number of conceptions. Each
male was mated with two females per week, and this provided for an adeduate
number of implantations per group per week (200 minimum) for negative controls,
even if there was a fourfold reduction in fertility of implantations. Results

were analyzed according to the statistical procedures described in Supplementary

Materials and Methods. Corpora lutea, early fetal deaths, late fetal deaths
and total implantations per uterine horn were recorded on the raw data sheets,

which are submitted separately.

D. Supplementary Materials and Methods

1. Host-Mediated Assay In Vitro and Formulae
a. Bacterial in vitro plate tests

This method has been published by Ames: The Detec-

tion of Chemical Mutagens with Enteric Bacteria, in Chemical Mutagens; Prin-

-}cip]es and Methods for Their Detection, Vol. 1, Chapter 9, pp. 267-282, A.

Hollaender, Editor, Plenum Press, New York (1971).

b. In vitro for mitotic recombination

(1) Strain D-3 was grown to stationary phase
on complete medium agar plates at 30°C (3-4 days). Cells were rinsed from the

plates and washed twice in saline and cell concentration determined spectro-
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photémetrica]]y. (A standard curve previously determined for colony forming
units versus % transmittance at 545 mu was easily used.)

(2) Cells from the concentration suspension
were diluted appropriately into 0.067 M Fhosphate buffer pH 7.2 to provide
5 x 10 cells/ml in a total of 25 ml.

(3) The test chemical was first tested for
4 hours ét 30°C, with shaking, at concentrations which permitted determination
of the 50% survival level. Then, if not included in the first experiment, the
compound was tested again only at the 50% survival level. If 50% survival level
could not be determined, the arbitrary test level of 5% w/v was used.

(4) Following treatment, cells were diluted and
plated on complete agar medium for determination of total population and red
sectors. Total surviving population was conveniently measured on plates of

4 5 dilutions using 0.2 ml per plate (5 plates), and sectors deter-

10" and 10
mined on plates of 1073 and 1074 ditutions using 0.2 ml per plate (5 plates).
Plates were incubated for 2 days at 30°C followed by a holding period of 2 days

at 4°C to prbmote color development with 1imited enlargement of the colonies.

Red sectors were scored by systematically scanning the plates with a dissecting

microscope at 10X magnification.
(5) The frequency of red sectors can then be
calculated and may be expressed conveniently as sectors per 105 survivors for

comparison with untreated controls.

(6) Ethyl Methane Sulfonate (EMS) was employed

as the positive control in both in vitro systems.

c. Minimal medium (bacteria):

Spizizen's Minimal Medium:
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4X Salt Solution:

(NH4) SO4
K2HP04

KH2P04

Na Citrate

Mg SO4
Biotin

Medium:
4X Salt Solution

8.0 gm

56.0 gm
24.0 gm

4.0 gm
0.8 gm
0.004 gm

gs to 1 liter

Sterilize by autoclaving

(121°C/15 min.)

1250 ml

Ty T Y

Ty 7Y OTT3OTTYOTTY

™

5.0% Glucose (sterile) :100 ml1 (If histidine is added
at concentration of 30
mg/liter, this becomes
a complete bacterial
medium. )

1.5% Bacto-agar 1650 ml
(sterile)

d.  Complete medium (bacteria):

Bacto-Tryptone ’ 1.0 gm
Yeast-Extract - 0.5 gm
Bacto-Agar 2.0 gm
Distilled H20 100.0 ml
Sterilize by autoclaving (121°C for 15 minutes).
e. Complete medium (yeast):
KH2P04 1.5 gm
MgSO4 0.5 gm
(NH4)2504 4.5 gm
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Peptone 3.5 gm
Yeast-Extract 5.0 gm
Glucose 20.0 gm
Agar 20.0 gm
Distilled H,0 1000.0 ml

Sterilize by autoclaving (121°C for 15 minutes).
2. Cytogenetics In Vitro Preparation of Anaphase Chromosomes

(from Nichols, 1970)

“Anaphase preparations may be made by several methods. One
convenient approach is to grow cells directly on coverslips in petri dishes.
With human fibroblasts 400,000 cells added to a 22 x 44 mm coverslip in a 50
mm petri dish grown in a 5% 002 atmosphere in air has proved very satisfactory.
When adequate numbers of mitoses are visualized directly utilizing an inverted
microscope (usually 48 to 92 hours after planting) the covers]ip is transferred
to absolute ethanol for 15 minutes for fixation. They are then stained with
any one of a number of suitable stains (Fuelgen, May-Grunwald-Giemse, orcein)
and attached to a slide with mounting media for.evaluation. Anaphase prepara-
tions may also be prepared on cells grown in suspension or cells from a mono-
layer that have been put into suspension. In this instance the cells are
centrifuged and fixed with the squash fixative. They are then suspended in
the stain and a drop of the suspension put on the slide and covered with a
coverslip. However, in this case, only the excess stain is gently expressed
from under the coverslip and no squashing is carried out. In anaphase prepara-
tions no pretreatment with colchicine or hypotonic expansion is used and no
technique for spreading the cells is used, so that the spindle and normal re-

lationships of the chromosomes are not disturbed.”
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3. Statistical Analyses of Dominant Lethal Studies
The following statistical analyses were employed as a
means of analyzing the results of the dominant lethal studies..
a. The fertility index
The number of pregnant females/number of mated
females with the chi-square was used to compare each treatment to the control.
Armitage's trend was used for lfnear proportions to test whether the fertility

index was linearly related to arithmetic or log dose.
b. Total number of implantations |
| The t-test was used to determine significant
‘differences between average number of implantations per pregnant female for
each treatment compared to the control. Regression techniques were used to deter-
mine whether the average number of implantations per female was related to

the arithmetic or log dose.

c. Total number of corpora lutea

The t-test was used to determine significant

differences between average number of corpora lutea per pregnant female for
each treatment compafed to the control. |
d. Preimplantation losses
Preimplantation losses were computed for each female

by subtracting the number of implantations from the number of corpora lutea.

Freeman-Tukey transformation was used on the preimplantation losses for each
female and then the t-test was used to compare each treatment to control. Re-
gression technique was used to determine whether the average number of pre-

implantation losses per female was related to the arithmetic or log dose.
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e. Dead implants
Dead implants were treated the same as pre-
implantation losses.

f. One or more dead implants

The proportior. of females with one or more dead
implants was computed, each treatment compared to control by chi-square test and
Armitage's trend used for linear proportions to see if proportions were
linearly related to either arithmetic or log dose. Also, probit regression
analysis was used to determine whether the probit of the proportions was related |
to log dose.

g. Two or more dead implants

The proportion of females with two or more dead
implants computed was treated same as above (f).

h. Dead implants per total implants

Dead implants per total implants were computed for
each female and used Freeman-Tukey arc-sine transformation on data for each
female; then used t-test to compare each treatment to control.

Historical control data was compiled on a continuous basis
as studies were completed. In addition to comparing each treatment to control,
as outlined above, each treatment was compared to a historical control.

In order to take varigtion between males into account,

a nested model was used. An analysis of across weeks is also provided.

In addition to these tests, the distribution forms of the
various parameters were tested in order to evaluate the appropriateness of some
of the tests being used. Certain correlations between parameters may exist
and were examined as one step to determine the appropriateness of models. If

necessary, alternate test methods were implemented.
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The results are presented in tabular form with the
addition of historical éontro1 information. In addition to these tables,
a written report of all findings is.provided. As information became available
from the on-going investigation of these data, it was reported and suggestions

included for changes to the methods of anélysis. The statistical reports give

. the level of significance using both a one-tailed and two-tailed test. Finally,

a summary sheet for each study is provided.
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F. Abbreviations

1. mu = microﬁ

2. mcg = ug = microgram

3. g = gram

4, kg = kilogram

5. ml = milliliter

6. rpm = revolutions per minute

7. °C = degrees centigrade

8. pH = power of the hydrogen ion concentration to the base 10

9. M = molar solution

10. conc. = concentration _

11. MTD = maximum tolerated dosage = High = LD5 if determined
or else exceedingly high dose, such as 5 g/kg

12. INT = intermediate = medium level

13. USE = usage level if known = low level

14. BSS = balanced salt solution

15. C-metaphase = cells arrested in metaphase, using colchine
or colcemid

16. L050 = that dosage which produced 50% mortality in the
group of animals treated

17. L05 = that dosage which produced 5% mortality in the group
of animals treated

18. NC = negative control

19. PC = positive control

20. AU = acute usage level (low level)

21. Al = acute intermediate level (medium level)

22. AMTD = acute maximum tolerated dose level (LD5 Tevel,

tton

LB BIONETICS

high level)
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23.
24.
25.
26.
~27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

_37.
38.

39.
40.
41.
42.
43.

44.
45,
46.

SAU = subacute usage level (Tow level)

SAI = subacute intermediate level (medium Tevel)
SA LD5 = subacute L05
CO2 = carbon dioxide

level (MTD level, high level)

DMN = Dimethyl nitrosamine

EMS = Ethyl methane sulfonate

TEM = Triethylene melamine

DMSO = Dimethyl sulfoxide

MEM = minimal essential medium (Eagle's)

CPE = cytopathic effect

his = histidine marker

D-3 = mitotic recombinant strain of Saccharomyces

mf = mean mutant frequency

MFt/MFc = mean mutant frequency of the test compound group
compared to mean mutant frequency of the negative control
group

CFU = colony forming units

WI-38 = code name for a strain of human embryonic lung
tissue culture cells

Rec x ]05 = mitotic recombinants x 105
Mean B/A = mean frequency

tot. scr. = total scored

tot. = total

X2

= a test of variation in the data from the computed
regression line - tested in these studies at the 5% level

aberrations

Aber.

Frag. = fragment

HMA = host-mediated assay
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